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This Tolrnne ia offered to the yonng teacher. It is tlie 
•ulcomE of ei]>eTicncft| bimI not of LyputlicKiB. Tlie cliii]>tera 
dealing willi pnnciplea and methnds yeoord the rcaulla of 
ranny jeHra' obscr ration and priict!ce, and will be found to 
coTer all Ihut is demanded from ■ pupil tciicher diiiing Il!b 
•pprcnticeship. Tlie uoleu of leEsouH are intended bs illus- 
tratioi>9 of Ihu myriad modes of opening ap to a child's 
intelligence the suljects brought before him, and of stinm- 
laling its activity, observation, and thought. Tbej are 
offered aa types, not models. They ahould be studied for 
the prineipIcB nnderlpng them, and not ss more methoda to 
be slavishly foUoived, With aoarcely an exception they 
all tho rough notes of lessons actnally given duiiag a 
wniewbat lengthened professional carsel. 

OhdCeuTuim, January 1, 1878i 




MBuage and spcBch— tbiiTOUgbnpsa . B— 1(1 

CoAP. m.— Pbriodb □> ScBooi, Li^B.^O^Dent prineiplei 
— powers ia embrjo — devcljpiuent — wondorful iHstiuoU — 
right time — banDODj — subjecta and raotbods — iafaot 
pMiod— limits — basis of division — 6nt sub-pHnod — rules for 
I«BSoiiB — aecfmd eub-ppHod — additional rul«— 'third >ub- 
period — more rules— lollow natare— javeaile period— JBnior 
—growth of brsin— itrengih of 10610017— (enior—gencnili- 
)»tiOD— iodoction ..... 18—24 

CbjP. IV. — ObJbCt Lbbsohb. — Early knowledgt — senius Ibe 

guagff — advantages— aptiTitjol'miod^rQenialfiiTDLihitigB 21—27 
Chip V. — ^Lkbsorb oh Abiuilb. — Belation to ohject-leis'iiu — 
threefold culture — tibservalioQ — oonceptive facultj — in- 
cHpientjudgmeal — bt^ginwith the tamiliBr— UES oC prinls — 
method — moral purpose. .... 48 — (3 

Qgi p. VI.^LEsaosa o» iByoEmiroif. — Purpoia >a early 

^^^ • 'iter lessons— storing time — growlh of iBDguage — 

urbal knowledge — pieturiog nut — illnatratioQ — 

iment — good questioning — first olBue, define know- 

paiilpfr^fiooratifi-w-tpB t questions— Gat echetieal, examinntire, 

I md initfuotive — definii* forms . . .69—73 

Chap. TII. — Phtsicai. Liws. — Senior period- office of hooks 

— nral lesaune — aim — diwnrerj of naluraJ laws — necessity 

— method not eipoiilory but inductive— sjafematie eaurae 91— fl3 

Chap. VIII,— Scigsoa TsicBise.— pBTsioLoriY.— Systami- 

tic iniltuetion — its aim — right observation — dtaenption — 

elastjGrwtion — advantage! of^pbyeioliig; as * study — no 

eiperimaDt* on liring animals — not necessary — induotiv* 



R ^ m 


^^H OviP. IZ.— BBlDra?.— Iti difficult;— lutomatia pnion*— VAMI \ 




^^M tiim and Bipoiitioo— reading aloud— elocution— imp reuiia- 1 


^V neH-teachBt'iBiample— iiee«i«l.rofealtare. . 1(10-183 ■ 






Chip. St.— Gb.uu.b.-Iu offiu-e in icbool-dimrult >utij.it 






^H ani parooe ID0-1B5 










^^1 Oijtet Zfsiixii. 


s3n«Hnorcfit . . oi 


^B 1 A hriuk . . . 2G 


S3 !i..i,».,t . 




ei 


^K S St.i« 






31 BoEej bee 






^^K S B.<E*r 






b5 IVa.p'' . 




f-i 


^B 4 A»\pp1> . 






au Duclc 






^^H ictei . 




39 


B7 Pie 




59 


^^r "Abell 




SO 


38 A.rd™(k , 




E7 


^" J Ctoud. 




SI 


BBDoe 




68 


8 Wntrr . 




S2 


4(1 fi|.id« . 




68 


9 llilk 




3J 


41 Elepbint . 






10 Troei 






43 E.r>hworiii 




60 


11 Jtootiir«tr..a 




31 


43 Bhi^ep 




ei 


IS Tniuk Bad biuuf 






44 Bone 






13 Soip 




35 


45 Cmel 




63 


li Finger naili 




3a 


48Cc>vr 




ei 


IE T™-pot . 






47 Chamtlroii. 






lA GlitM 




S& 


48 Sivg 




88 


17 Hdr-bnuh 




37 


49 KiH.lt 




S8 


IS 8lif*p'« «^ol 




3S 


60 Aniioili . 




69 


IB 8. It 






L:,onl of In/or 


utio 




eo Floirm . 






ei nui. 




72 


81 Te«.eup . 




40 


62 U.e.ijfhilli 






Sa CmUta . 










76 


i-J HorD 




41 


E4 „ YOIUIDB 






Rl A biK.k . 




43 


Go „ UtM 




77 


ZS Aq D»Bga 






60 ThmmM . 




78 






M 


67 a^Te-o 






'. !7 CI.,cli.r.0B ." 






69 IroD locilioei 






^m in A plum 




4.i 


to Sdit . 




81 


^^b Se A .tte.^t l.,ii.p 




46 


60 EhusIot . 




69 


^^B so A duid«li,jii 




47 


61 Glo.e. . 




6S 






62 WofOMter . 






^^^^^^Mi 


« 


eaiuit* . 


an 


■k 



w 








1 


w 


CONTENTS. 


Tii 






FAQB 




p*a« 




ei Atomi . . 


. 87 


107 Blood . . 


1« 




66 Wster 




103 „ oomp"«ti"n 


114 




m All«H, enttj Ufs 




100 „ oosBUl-'i n 


IIB 






111 




ua 




"Cann 




HI TUnb^n . . 


113 






'. 60 


113 The .rleries . 


149 




Pi^sicnl tow* 




Ill The tein. . 


isa 




ea Flume of a cumlle 


, fll 


lis lt^>pira(loB 


151 




TO LimeindiUu^ei 




116 In^alivation, &I1. 






71 Fi«nne[ 




117 Dig.8li.m . 






7B Lmt™ of plants . 


. U3 


118 Theli>er . 


iDd 




73 t:«uad 


. 100 








74 P«apir«lioo . 

75 Feodulutn 


. 101 


Beading Leiiaiit. 








118 LetlMa,0, C, P. 


lea 








120 BuundofAinw 


lei 






. lOS 




165 




78 Animal hrst . 




123 AdtM^T.^art.livB 






79 Ob m.l.m( tea , 


. 108 


133 Little Dambef 


les 




80 IHTj-liinp 




ISlOurpla^et 
12S Temple of f.mo 






81 Tea-pol .|^ut . 


, no 


i;a 




BS AliDwphere . 


• !U 






63 BiapuraiioD 


• Ji? 


Ltiaoni ia Arie/iMeli 






Si Dbit . . . 

8G Clouds . 


, llD 


las One to B>e 
1S7 ., ueundslfp 


177 




an Att'MiiioD 


'. 117 


173 




g£^i,„;, 


he 

11 B 


128 Figures , 
1^-9 Ten. . . 
130 Addition . 


1S3 




89 Bainbow '. 


. 12U 


133 acalyaii 


18* 




Scino T«i'-hi«s 




183 8e™ii timi>. , 


185 




80 Litine hi»Jii>< 


. 181 


134 U^lt>plrcut«>n . 






Bl Hum^ U>d, . 


. 125 


135 „ iw„ figuTM 


187 




W The head 




130 DiTi.ioa 


183 




93 The craaiiim . 
B4 Ttae Uce 


. 127 
. ISd 








96 Mouth an! pharjo 


. 133 


137 A leutence 


1B3 




9a The trunk 


. 12B 


138 Noun, anjecti.e. verb 


IBl 




97 Tb' apine . 












,* i;43 








SB The fX'ttmiUti, 




Moral Lenom. 






lOU Cellular liMU= . 
101 Oinneolivo ., . 


! I3t 
. 135 


141 TQe lata •chol'.r 


200 

aoo 




lOa Heir, atru<.liii.^ . 




113 Orange.pecl on patlia 


2.>1 




103 „ gro«lU . 


. 138 


Ifi LoMunebjapiu 






1U4 N.il> 


. J38 


141 L.Fe and ii. la*. 


BOS 




106 MuMlee . 


. 140 


USOhieeuoflifa . 


904 




. lUttBonw . . 


. 143 


IM Cotuto; . . 


SOZ 

1 


i 



THE ART OF TEACHING. 



EDCCiTiON, the phyaical, mentnl, mora! and social dis- 
cipline by which character is formed, ia a work of tha 
higheet moment. From whatever point of view it is re- 
garded its importartco cannot be exaggerated. The fature 
of every child, and consequeQlly the future of society, 
which ia but an aggregate of uoits, moat depend on the 
early training of children. Give to this conaideration its 
due weight, and it will follow that education deserves to 
have brought to its service the highest intelligence, tba 
treasnrea of well stored and well disciplined minds, the 
most ardent devotion, and the most nntiiing energy of those 
who are engaged in it. 

Every teacher should engage in his work with tha con- 
viction that all he does is educative. That, whether iiia 
intention be so or not, all that he docs tends in some degree 
to form the character of thoso under bis charge. This 
donbtless is true. But it is eqaally necessary for one who 
would secure the higbest results that he should see clearly 
that tbe things be does, whether teaching, instruction, o' 
discipline, are not themselves education. Take one instance 
oat of many. Instruction is not education, education is 
Dot instruction. There cannot be instruction without edu- 
cation, there cannot be education without some sort of 
instruction. Tbe two things are essentially distinct, jiet 
inseparably connected. Education is an action of the mind 
itself and a result to the mind, of which instruction is but 
tbe instrument. Both receive illustration from food and 
digestion." By the latter process tbe former is assimilated 
by various organs of the tody, and co\«fcT\*.i mVi nWA 
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forces. So tnatrnction may be regarded aa aliment, a 
eduoatioD the process which, tums it into meDtal force and 
intellectual vigour. 

It may be safely aaaerted that there cannot be instiuctioa 
without some degree of education. Yet the truth remains, 
and ought to be thoroughly understood, that the degree of 
the educational result of instruction depends mainly on the 
method. It may be conceded that all teaching has a cer- 
tain educational force, and must communicate some result 
to the character ; but of two modes of teaching the educa- 
tive force of one may be tenfold that of the other. For in- 
stance, let two persona instruct different classes in the same 
liubject, say, the shape of the earth ; one shall ho treat his 
subject as to require no more efEort than is necessary to 
clear apprehension of it ; the other shall so marshal his 
facts ana his illustrations, that his class will reason out 
inductively the subject for themselves. In this case the 
mental eflbrt would be greater, the pleasure more intense, 
Bod consequently the educational result much more than in 
the other. 

I. CoNDiTiONB OF SUCCESS. 1. Duirt to excel. The first 
cocdition of success to a teacher is to have right motives 
in his work, and distinctly to fix in his mind the ends for 
which he should labour. Of course we eliminate all mer- 
cenary views. For though it is right that every one should 
consider well what be will get for his labour and skill, what 
sort of living he can secure, and what provlsiou he can 
make for the future — though these may be among the 
motives which determine his choice of a profession, or his 
continuance in it— yet in the work itself there is room for 
the operation of other motives, and if he has a manly 
ambition, he will be more induenced by the desire to eacel 
than by the amount of his pay. Even a stoucbrcakcr nr a 
scavenger, one would Imagine, would he influenced by the 
desire to do his work well, although receiving for it aa 
-■-'nnitesimal pittance. 

!. There must be a vieli coniidered aim or purpose. De- 
fects in school keeping may often be traced to the fact that 
the Master has exceedingly vague and mist^ notions of 
what he would be at, or to having very limited and me- 
chanical conceptions of his work. A lesson to be said here, 
~ bit of work to be superintended there, so mnch to be got 

1. ... jjjg j^j.^ ^^^ j^j^g day's woilt daoe, having no 
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cnnnectioQ with other work going on e!G«where, and none 
with what has gone before, or is to follow, is a too com- 
moD deacriptioQ of school work. In such circumstances it 
would he matter for surprise if there were not many defects 
and poor TesultR. To be succesaf ul there must be an aim, 
ft definite purpose ; and this not merely for a day, or a 
week, or a year, but for the whole Bchool life of the child. 
It should take up the child in the lowest class, and should 
provide for hira courses of treatment and a progress that 
shall be as complete as the brief period, the irregular 
attendance, and the multiplicity of similar claimH will 

3. Tha^ can be no plaatcftere Ihere it no aim. The im- 
portance of having a well-defined purpose is evident if we 
consider that where there Is no aim there can be no pian. 
When there is a plan — even if the work is only manual — 
there are neatness, regularity and despatch. More is always 
done, and better done, with a plan than without one. This 
is true parlly because no time is lost in settling what to do, 
partly because seeing what has to be done the efforts are 
better directed, partly because the worker being better able 
to mark his progress puts forth greater energy under the 
stimalus of accomplished work. Without a plan in school 
work, considered in relation to what has to be auconiplished 
in the entire school life of the child, there come to be waste 
of time, misdirected energies, useless repetitions, and round- 
about ways. 

4. Importance of ih» aim or parpoie being a right one. 
But not only roast there he an aim or purpose, the end 
■ought ought to be the right one. Nor is this a matter of 
little moment. Of two men, one accomplishes all that the 
other does and much more, because his end, while seemingly 
diverse, really includes or facilitates the accomplishment of 
all that is in the other's. A man who, to become expert in 
the rationale of aritlimetical processes, and to become 
■kilf al in applying them, studies algebra, will better succeed 
in his object than if he had confined himself to arithmetic. 
One who wished to leant mensuration, geometrical drawing 
and perspective, with the best results to himself, would 
have a clearer insight into them and a better discipline 
from them if his plan embraced also geometry and trigo- 
nometry, So in school, one man's school is superior to 
■nother'a in all tlie special mailers foi wVac^ ^^i& t^'a 
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eok'lj works, because he seeks a higher end than tee other 
—an end which empluya among hia meaiu Che other't 
ends, 

II. The Pdrposb of the School. 1. Not a mecJianical 
one. The purpose of an elementary school is at timt sight 
to teach reading, writing and aritlimetic, with one or two 
other Bubjecta which the circumstances of the case may 
make desirable or permit. And the schoolmaeter might 
think that as the Inspector testa these, and the Gorernoient 
pays for them, therefore the teacliing of these is his real 
work. But this would be a hasty decieion. The mere 
ability to read, write, and calculate, is not in ititelf of that 
importance to the community as to warrant any expendi- 
ture out of the public funds to secure it. Any one who 
thinks this is the purpose of the school takes too low a 
view of its functions, and will secure lower results and 
receive a smaller share of Government pay than another 
with a higher view. A more important con si deration is, 
that where a schoolmaster finds hia work, as he thinks, in 
(trilling in reading, writing and arithmetic, he cannot avoid 

froducing other things than those for which he is almiDg. 
n such a school will be found dulness, stupor, stupidity, 
pig-headednesB, violent pagsions, mischief, rudeness, idle- 
ness—constituting an atmosphere and moral tone that are 
the worst possible for a child to live in. A mechanical 
rot;tine finas no occnpatioa for the higher faculties, gives 
birth to no high sentiments, and forms in the mind no 
ennobling principles. Schools in which a noble discipline 
of the intellect and will was to be secured were formerly 
termed " Free "^hecauso their design was, through what 
was done in them, to set their scholars free from what was 
debasing, degrading, and enslaving in nature, manners and 

2. Formation of character. The real work of the ele- 
mentary school is to form the character of the children, so 
that they may enter on the bostoeBs and sti-aggles of life 
not only with the prospect of advantage to themselves but 
of usefulness to society, that they may be able and willing 
to play wisely and well their part here, and to be in con- 
stant training for hereafter. 

(a) DistmctioTt betvx^t edacatiov, and aietructitm. We 

jwaj- bere reaiir again to the distinction between education 

'^yad instruction, and to the use andimporlottViet-wiitftrniH, 



1 



THE AST OF TEACHIKO. ft 

tMcb and train. Education— a psrt cmly of which belong" 
to tlie Bohool — is that use of tlie Burroundinga of a child, 
procesBes of inatrnction, and eipedientB of discipline, which 

Kta the child in complete pOKsesBion of all his faculties of 
dy and tniod, set^ him on the road of improvement, and 
gifts him with such principles and habits as will secure his 
own indiTidual welfare, and make him sn active agent in 

Sromoting the well-being of others. In the words of Sir 
ames Mackintosh, "Education embraces all thoBoinllTiencGa 
which go to form the character." InEtruction, on the other 
hand, is one of the instnimentH for effecting this education. 
Its ofGce is direct!; with the intellect, and indirectly with 
the will. With the intellect, its ofBce is to place sncb 
things before it, or in its poBBeBsioD, as will enable it to 
devdop iteelf and grow. Instmction fntnishes the food 
whicb the intellect assimilates for its own nonrisbioent and 
growth — this latter constituting so far education. Instruc- 
tion gives knowledge ; education — through the mode of 
obtaining and uBing — gives power and skill. With the 
will, by giving knowledge of such principles as should 
guide its decisions and actions. 

(6) InntrumeBtal characla- if reading, writing and arith- 
metic. The proper point of view also from which to regard 
the teaching and learning of reading, writing, arithmetic, 
and other subjects, is that of JnsCmmenta to be employed 
in the formation of character. Tliese are instruments, when 
acquired, by which mnch may he done in educating, and 
without which an individual is placed at great disadvantage 
for that porpose. But this is not our only point of view ; 
far then we should be confined to the upper classes for 
their aid. Our point of view chiefly is that which regards 
them as instmments of education from the very first. Nor 
is this B trivial distinction. There are two ways of teaching 
and learning such things as these. There is the dogmatic 
and mechanical way— in which by dint of drill and repe- 
tition, accompanied, it may be, by harshneas and blows, the 
children make a slow and painful acquisition, evince no 
liking for their tasks, and develop in disposition and tem- 
per ruggedoess and eicrcBceuces. Then there is the edu- 
cative and intelligent way — in which the child in recognised 
as having a mind gifted with wonderful powers, faculties 
-~d ensceptihilities, in which by the use of right methods 
p faculties are brought into play, interest in their use 
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IB espited, intelligence is awakened, and the child f 
himself in puasession not only of the epeclal matter of hia 
leasonB, bnt of abilities, inclinations, and likings which give 
good promise for his future progresa. For instance, eup- 
pose a teacher whose teaching ia teaching (i.e. educative) 
to have a. class of infants, and let us suppose that the 
children are at so early a stage as ta have their attention 
fixed on such words as " cat," " sat," " mat " {a cat sat on 
a mat). Now his teaching being educative will secure the 
following thinnB. First, the eye will be trained to distin- 
guish and retain the words. Second, the child will gather 
from theee and similar words hy a sort of inductive process 
the powers of the letters a, t, c, a, and m. Third, theee 
words will be so dealt with that ideas of the things them- 
selves will be brought up in the mind. Fourth, some facta 
respecting them will he made to spring into the recollection. 
Fifth, a picture of a cat sitting on a mat, with accessories, 
will he formed in the mind. Sixth, by the manner, inge- 
nious devices, and kindly spirit of the teacher, as well as 
hy the exercise suiting their mental faculties, die children 
will have had pleasure in the exercise and will not he un- 
willing to engage in a similar one. Now in a lesson so 
conducted we have perception, judgment, conception, 
nicniory, imagination, and pleasurable emotion, where 
another method would simply have bored the children Ifl 
death. Again, when teaching such suhjecla as grammar 
and arithmetic, the teacher may uae them as morel forces. 
Inaccuracies of speech and erroneous results may be so re- 
garded and dealt with daily as to make the children careful, 
accurate, and truthful, and so impress them into the habit 
that it would be positive misery for such children in their 
future life to be inaccurate, untruthful, or unfaithful. 

(e) Teaching arid Trainmg. But perhaps the mndero 
distinction between teaching and training best eipre.saeB 
the purpose of the elementary school and the relation of 
the schoolmaster's work thereto. To teach in its primary 
aigniljcation was to place something before a child which 
' i was to learn to do. It made clear to Iiim what he had 
I do. It showed him hotn to do it — and his efforts wore 
iperintended and his defects corrected until he was masifr 
of his work and had acquired more or less skill. Then — 
not till then — could he be said to be taught. Now " to 
ieaeli " is a generic term — though many of its applications 
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*• «w in the spirit of itB primitive import. As a generic term 
it includes all the devices that sre employed to fix the at- 
tentioD of the pupil duriog a lesson, all the means taken to 
solve or remove difficulties, or to enable him to master tbem, 
and all the wars that are pursued to bring bim to exert bis 
faculties until he baa corai>letely maatered the subject. 
"To train" comprehends teaching in its primary aensB, and 
all the means taken to form the habits, manners, and prin- 
ciples of the scholar. It implies first, tbat in teaching, the 
pupil shall not be told what he can discover, nor that he 
shall simply master what his teacher provides for him when 
it is matter that he cannot disoover, but shall be led to re- 
Sect upon it and so make it the means of obtaining some- 
thing else for himself— i.e. that the knowledge acquired 
shall not he like dry sticks on a barren soil, but shall be 
like prolific seed in fertile land. Second, it implies thnt 
the pupil is put in possession of all the knowledge tiiat is 
absolutely necessary fur bim ; whether as regards his own 
health and vigoor, bodily and mental, his reletiong and 
duties to his fellows, or his relations and daty to God. 
Thirdly, it implies that he is shown kme to use this know- 
ledge. And fourthly and chiefly, that in all possible cases 
the teacher shall see tbat he does as well as learos, that he 
acts OB well as acquires, that he is wise as well as knowing. 
In fact by a series of doin^ on the part of the child under 
the instruction and correction of the teacher, to intix in his 
mind vital active principles, and to form bim in all the 
habits that his best interests and relations require him to 
possess. To show tiie distinction which is sometimes made 
between teaching and training, let us take asimple insttuice 
M given by Mr. Stow. You tell a pupil to come to you. 
He obeys, but does it clumsily, annoys his neigbbours hy 
bis mode of leaving the desk, and interrupts others by his 
■oisy steps. To teach, says Mr. Stow, would be to point 
out what was improper, and why, and how to correct it. To 
train would he in addition to send him hack to his place 
and to see tbat he came as you taught him. 

III. Qdalifioatioss fobtheTkachkb'sWobk. Among 
personal qualificatione might be enumerated — self-control, 
geniality, good humour, strength of will, activity, manly 
character, not querulous, nor susptcioua (and so on). 

There are certain personal and acmiired qiialiti cations 
which are indispensable to one w!ld would offcct the purpose 
■pf the school. Let us briefly indicate a few 
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1. A well informed mind. The work of the Bchool pre- 
BentB itself, as we have Been, under two aspects, teaching 
and training — or looked at in their aims, the forniation of 
the intelligence and will. Hecce the formation of a teacher's 
own mind should be — 
, (a) A competent knowledge of the things he has to 

teach. 
I (ii) A Tflriety of knowledge, literary and scipntific, to 
enable him to teach with fieshnees, to invest his Eubjecta 
with attractions, to illustrate obBCuritiES, and to enrich the 
minds of his pupils. Hence the teacher should always be 
adding to his (itores. 

(c) A knowledge of the nature of the intelligence and 
will, and of the relation of the instmrnents he employs and 
of hie methods to their formation. In other words, he 
ought to hare a knowledge of child mind^of its wonderful 
capacities— of the stagea of its growth, and the powers 
manifested at each stage, and of the uieaDS and modes of 
cultivating each in its own sphere and to the highest point 
of perfection. Without such knowledge a teacher cannot 
be said to hare eren a rational conception of his work, and 
must ever be until he has it a mere empiric. 

8. Proper feelings and convictions respecting his work. 
This will include 

(a) Love of EhildrEn. — Such a love as will make him 
earnestly desirous to benelit them and to fit them ti 



nd well the future that awaits them. Such 



as will lead him to study them, to inform himself of their 
characteristics, their idiosyncrasies, and their likings and 
dislikinga. And such as will develop sympathy for them. 

(6) Loveifhisworkagaprofesxion. The formation of 
character being the work of the teacher, that work may be 
called an art and the worker an artist. As much so B8 
painting or sculpture. And surely one migbt look for in 
such an art — an art that deals with immortal mind — es 
much enthusiasm as that which deals in creations of fanoy. 
Addiiion, speaking of education as an art and the educator 
as an artist, compares the mind to the beautiful image 
which is in the coarse block of marble before the sculptor 
tonches it ; and education to tlie art of bringing out that 
image. In reality the sculptor brings out of the marble a 
conception of his own, but the educator, if he succeeds, 
hr'inga out the conception of God. The teacher who thus 
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regards his work " cannot fail to feel," shj-s Lanrie, "that 
ia engaged io an elevating, so inapirlDg, nny, more, a 
iHve task. He is in truth, if he will but believe it, a 
kind of moral artist. He hax a plastic work to do — the 
work of moulding tlie rude untntored nature of peasant and 
city boyhood into a shapely form. Nor will any one I'Bgard 
this as an exaggeration of the teacher's ofSce who has had 
opportuuitiea of Contrasting the uncoinbed, untamed bar- 
bnrisn of civilisatioo, dlHtingiiiahed for his loose and inso- 
lent carriage, hia lawless manner, licentiona speech, and 
vagrant eye, with the same child sitting on the school- 
bench, well habited and clean, his manner subdaed into 
fitneaa with tbe moral order aronnd him, his tongue under 
a sense of law, lis countenance Eofluaed with awakening 
thought, his very body seeming to he invested with 



Froin ruIluTB un^icIiiiiiTel; beitoired 
Expect theie miebtT iuuf ■ ; from tlie paint 
And raithful care ol UDitnibitioiu scbooli, 
InetiactiDf siiopla cbilil hood's readj ear — 
Ttiencs look for tbete mBgnificeat reiultt. 

" That BDch transformations are effecteiJ by tbe best 
school masters, all know w!io have come into direct personal 
contact with educational agencies." 

" Go then and do likawiu." 



CHAPTER n. 

BCCCESS IS TEACHItia. 

I. Thf first thing essential to ancceaa in teaching if 
have a liking for it. He who is destitute of interest ' 
fail to excite it. The amount of interest felt by the teacher 
is tbe measure of that in the class, — "Like begets like." 
The teacher's whole soul must be in his work. His heart 
must be given to it. Then his brij;ht eye, beaming face, 
earnest tones, and deep sympathy, will develop corresponding 
phenomena in the children. 14 ot that he should assume an 
inter>«t be does not feel. But be should foster in himself 
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Inve for his wort, and such atrong attichraent to ohildreB 
that his greatest earthly pleaanre Ehould be in teaching them, 
and in nioidding their characters. That teacher is worihlese 
ha an educator whose whole soul ie not in his work. 

2. There must be faith in his woilc, and in children, if a 
teacher would be successful. There should be a hrni con- 
viction that the connection between real educational work 
and right results la as certain as the relation between causa 
and etiect. There is often much to try this faith. Uuch 
work in school seems to be thrown away. Aft«r much 
labour, care, and painstaking, there seem to be no commen- 
earate results. If so, it must be because the methods have 
been wrong. For the laws are as infallible in the world of 
mind OS in the world of matter. To assert the contrary 
would be to aay that God's inferior work is perfect, but that 
the higher domain is under the operation of imperfect laws. 
A child ia dull, be it so ; yet it possesses mind, which may 
b6 cnltivated, all that is wanting is the key, the mistake is 
in not treating it in accordance with the laws of its beinp. 
Mow in such a case faith is necessary or the teacher will 
make no effort, though he ought to be assured that in the 
case of even the dullest child, making intellectual effort and 
acquiring knowledge are always pleasant, unless there are 

Eeculiar circumstances to render it otherwise. If a teacher 
elieves this then all he has to do is to discover and employ 
the right method ; if he does not believe it he will become 
disspirited and tiled of his work, 

3. That there may bo success in giving inslmction in any 
sabjoct, it is necessary to have a clear conception of ita 
purpose. In relation to any subject where a broad view ia 
taken of its objects, there will always be a general and a 
epecial purpose. The general purpose springs from the 
relation the subject has to some faculty or faculties of tlie 
mind, or to some particular want of the learner. The 
special purpose of a leaaon comprises the impartiog of some 
specific knowledge, or the attainment of some amount of 
skill. Thus in teaching geography, the general purpose 
would regard the influence which its right study should have 
on the mind now, and the advantage of such knowledge to 
the learner in later life. On the other hand, the special 
purpose of a single lesson should be that the pupils mai ' 
that definite portion of the subject which forms the leai ... 

J/ow, that there may be efficient teaching these two must be 
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oomliinBd. The general jiurpose of the Bnbject, and the 
special piirpOE« of the lesson, must both be held in vievr to 
get the l>eBt edncational result. The general purpose refjuires 
for its accompliehment some Bpeciat mode of briDging into 
play the intellectnal or moral faculties, which the subject is 
fitted to exercise, and the method must change vnlh a change 
of purpoBc. For method in this relation is taking the pupila 
through such a series of obEervationR, comparisons, imagina- 
tions, inveiitione, inductions or reasonings, as may be fitted to 
the age of the children, the special subject of instruction 
and the purpose to be effected. The accomplishment of the 
epecial purpose of a lesaon will demand that a right use is 
made of questioning, illustrating, challenging, attending to 
answers, and euch other devices of fixing and sustaining 
attention. 

4. The snbject of the lesson, and in its place, each point 
of the snbject, should be placed as quickly and as distinctly 
as possible before the mind of the children. Generally this 
is best done by having prepared beforehand a few questions, 
each of which embraces one point of the lesson, and which 
are pnt in their turn as so many problems to be worked out. 
But whatever mode is adopted there ought to be no round- 
aboQt introdnction nnder the false notion that it is the beet 
way to excite interest. There is nothing gained either to 
teacher or children by beating about the bush. Tlie more 
distinctly each topic is placed before the class, the better 
directed will be the eflbrts to master it. The children ongbt 
also to be distinctly conscious, when one division of a lesson 
is worked out, and another introduced ; otherwise, while the 
teacher is advancing the pupils lag behind. It requires some 
skill in placing a topic before the class bo that the exact 
oonclusion is not anticipated, or the children may get the 
expression but not the thing. There are ahio two ways of 

E resenting the same question. In one way the point shall 
e BO put as to secure that the pnpila pass through a process 
of indnction and discovery ; in the other it may be broadly 
stated, and Jie proof or illustration set forth. Which mode 
is adopted mnst depend generally on the intelligence of the 
class, but the former is the one best fitted to call out the 
rgies of the children, 

. When a topic has been properly introduced, care mnst 
be taken that sufflcient time is given for the pupil to ap- 
prehend and retain it. It is practically useless just to 
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touch npon a topic and then to leave it. 
topic is brought forward the mind of the pupil settles upon 
it with the expectation of working at it ; if then another 
ia introduced before this is fairly wrought in confusion 
naturally follows, as the learner fails to distinguish clearly 
what belongs to one, and what to another. Hence no 
topic Bhonid be introduced nnless pains and time are taken 
to illoatrate and fix it. Where this is wanting, the pupils 
seeing that it is treated as of no importance will make no 
efibrt to retain it. 

6. A "little and well" has long been recognised as an 
sducational maxim in theory. Tlie efficiency of a lesson 
to children is in inverse ratio to the multiplication of 
topics in it. Generally where one or two things attempted 
would command succoaa, three or four would yield less, 
five or six still less, and generally the force of the discipline 
will dim in ieh as the topics increase. Nothing but weak- 
ness in treatment and in effect, is the result of crowding 
many things into one lesson. It erobarraaKes the teacher. 
Bad is a temptation to hurry his pace beyond the capacity 
of his class to follow. It ia often adopted aa giving more 
to say. But this is a mistake ; a limited area offers wider 
acope for efficient culture than a broader one. There is 
I^ally less to say when the topics are many than when 
they are few. From the nature of tbe case there must be 
little said in a limited time where the things to be talked 
about are many. Besides, if but one or two things are 
attempted they may be placed in a variety of lights, or 
illustrated in a variety of ways, so that there will be a 
greater chance of reception by tha class. 

7. " Be simple and clear," is a necessary direction to one 
who would successfully teach. In order to the former the 
subject should be broken up into such portions as the class 
can receive at once. The difference in power between the 
teacher and pupil Gbould be remembered. That which ia 
easy to the teacher may be very difficnit to the child. 
Relations or facta whicli the one may think too trivial to 
dwell npon may be absolutely necessary to the other. A 
father walking with his foor-year-old child has to remem- 
ber the difference in the size of tlieir legs and their capacity 
of striding, and must accommodate his pace to that of bis 
obild. 

In order to c/earnes3, moch talk m^iat be avoided. Much 
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talk tends to obscurity. It has a bad iofinence over both 
teacber and cbildreo. The l«acher who indulges it is apt 
to substitute sound for sense. He gets to imagine that the 
value of wbat he eajb is to be measured by the number of 
words that lie einploja. But tbe tendency of using many 
words is to the habit of seeing things indistinctly. It is 
almost certain that when a man uses many words in saying 
a thing his miod is hazy. And it is doubtless tnie that 
such a teacher places his class in a hazy atmosphere. It is 
as impossible for a child to see throngh a cloud of words 
as it IS for it to discern objects through a dense fog. 

8. Mental activity on the part of the children is the aim 
of good teaching, and is a test of its success. The degree 
of mental effort depends partly on the matter, partly on the 
method of the lesson. Sometimes the matter of a lesson 
may be of such difficulty aa to require all the resources 
and skill of the teacher, by simplifying and illustrating, to 
place it within the grasp of the pupils. When it is so, ona 
danger to be avoided is, Its being lodged in the memory 
Eimply as verbal lore, without any real knowledge of it. 
Another is, not to estimatfl the difficulty beyond the reality, 
eo aa to take work on himself which they might perform. 
But most of tbe subjects, if wisely selected, will not con- 
tain natter too difBcutt to master. In this case the danger 
will be that the method does not help forward mental effort 
on the part of the taught. In these circumstances the 
teacher may be saved from mistakes if he remember and 
act on the following suggestions. Aa the pupils must be 
mentally active, his method maet force and guide activity 
and thought. Hence it should vary with tbe special purpose 
and with tbe nature of the subject. When the subject 
admits of it, his standard should be to take them through 
the same processes of observation, reflection and thought, 
as were gone through either by himself when preparing 
the subject, or by thoae who first thought it ont. " I am 
convinced," says Burke, " that the method of teaching 
which approaches most nearly to tbe method of investi^- 
tion is incomparably the best ; since, not content with 
eerving up a few barren and lifeless troths, it leads to the 
stock on which tb^ grew ; it tends to set the learner him- 
jelf on the track of invention, and to direct him into those 
paths in which the teacher has wade his own discoveries." 
^ffgood test whether a lessoQ «xc\tftB \.Vqu^\.'u \waA m 
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the nutaber of fresh thoughts started b^ the children 
themBelvea. In every good leeaon there will be thoughts 
suggested by the children that were cot even anticipated 
by the teaclier. For good teaching liaa the same resultB on 
thought as liviiig prolilio roots in rich soil have in mutti- 

S lying fruit ; while poor teaching is as unproductive as 
ry, BaplsES, withered branches, in a sterile soil. Another 
test is, do tie children get the desire and the modes of in- 
tellectual work. Teaching is valueless that does not pre- 
pare the pupil to go on without its aid, and it is equally so 
if it does not give him the desire to study and to gain 
knowledge. 

9. Careful attention to his langaage and speech is requi- 
site in a teacher. Distinctness is essential. For to a great 
extent the articulation of his pupils will be formed on hie 
utterance. It is not in reading lessons alone that attention 
should be given to distinctness, for the style of the child's 
utterance is a growth until it becomes a habit, hence his 
model and practice oaght to be constant. Again, distinct- 
ness is necessary to impresaiveness. Feebleness and indis- 
tinctness tell at once of doubtfulness and uncertainty, and 
the consequence is that the ear of the pupil is not arrested. 
The sound falls without power to fix attention. But force 
and clearness speak of authority, decision, and the con- 
Bciousness of knowing what you are saying. The result is 
that every child hears and attends. Mr. Bright has said 
that this is the secret of being listened to in a public 
assembly. Let every sound come out, and every word in 
nil its parts be heard, and every one will be willing to 
attend. 

Laognage should be correct as well as distinet. Pronun- 
ciation should be accurate. The vowel sounds shonid not 
be provincial ; and the accents should be rightly distributed. 
Of these two the latter is the more easily acquired. In the 
case of the vowels it ia more difficult, because the ear is 
! already familiar with the provincial sounds, and any depar- 
' tnre from them is thought to be wrong ; the individual un- 
consciously setting up the speech of his district as the 
standard of correctness. There are but two ways in which 
a teacher can acquire correct pronunciation j mixing with 
well-educated people, and daily practice from a properly- 
arranged book, till his ear is cultivated, and the habit 
Kfqimed. The same reason may be assigned for cultivating 
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coirectneeB aa for dietmctneBS, tliat his pupils will fasUioD 
their proDUDciatioD ud his. 

The language of teaching Hlioiild be correct in grammar 
and expresBioD. It is not by lesBong in grami ' ' 

people leara to speak grammatically. This is a r 
nse and imitation. Where children 
correct speech, they speak correctly. For their ear becomes 
familiar with certain fonus, and they adopt the stylt 
those with whom they associate. Of course, vulgar pliri 
ology and slang must he avoided. These are often resorted 
to under the impreasion of being better understood, 
this would be an insufficient ground, if a habit is by this 
means formed never to be eradicated. The teacher is 
to descend to the level of his children's speecb, hut to ri 
theirs to his. 

A teacher should strive to obtain a rich and copious 
cabulary, that he may have at command the beet words 
for his purpose. His stock should he practically ine 
baustible, that he may suit himself to the several capaciti 
of his children, and that he may never be at a loss to p 
the right word in the riglit place. Such a possession is 
only to be obtained from much reading of the best authors. 
But while copons he is not to be redundant. He is not to 
nse more language than his purpose of securing mental 
activity requires, otherwise he obscures bis pupils' vision. 
He must get into the liabit of clear thinking. Cleacnesa 
of thought is essential to brevity and clearness of exprt 
sion. It is the want of precision of thought that stands in 
the way of saying just what needs to be said. 

10. Teaching must be thorongh. That it may be so a 
Bystem of examination and repetition should pervade the 
lesson. " No lesson," says Stow, " is given till it is received." 
That is, til! that which the teacher offers is mastered and 
becomes the property of the class the lesson is ineffective. 
Hence there must he eiaminative questions at every stage 
of the lesson to test the fulness of comprehension. That 
vhich has been pnt into children hy question, statement, 
illustration and induction, must be questioned out of them. 
This will give them a better hold of it, and will secure 
Bome amount of thought npon it. It is also an efiectiva 
mode of repetition. But other modes must be adopted. 
The same topic must be presented under a variety of illus- 
An exact statement of anything that has h:;ea 
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giTen ^ith tlie groucds assigned, should be required ; and 
■when it is wished to impresa any statemeut or conolusiuD, 
it is well to have it simultaaeouslj expressed. 

At the end of the leaaon the chief points should be ques- 
tioned out, and briefly written on the black board. This 
has several advantages. It gives a connected outline of 
the lesson, and it aids the pupil to grasp the subject as a 
whole ; hence it tends to give the power of continued 
thought. It is also a good aid to the memory, as these 
heads will be centres of thoughts and facts connected with 
them. And it serves the logical parpose of arrangement, 
and of enabling the pupils to discriminate bttweeo what ia 
of primary and what is of secondary raluo. 



CHAPTER III. 

TEACEINO IS RELATION TO THE PEBIODB OF BCHOOL-LIFB. 

It is almost an impossible thing to delineate, with any< 
thing like accuracy, that marvel— a boy, or girl, between 
the ages of 3 and 13. Wo shall not attempt it. But thera 
are a few marked characteristics and well ascertained facts, 
that must be known and home in mind by all who would 
teach BO as to educate. 

I. OsNBBAL Phincipleb Belatikg to Child-Lifs. I 

1. There is no physical or mental faculty pnaaessed by 
the boy of 13 which he did not possess in embryo at the 
age of 3. For edncation does not implant mental faculties, j 
it does not create them, it only calls them forth and dis- 
ciplines them. Hence it follows that if a boy of 13 is not 1 
in full possession of such faculties as belong to that age — | 
if he ia not all tliat a boy of that age ouslit to bo, or might ^ 
be, the fault is in bis education, making proper allowanca i 
for natural differences, 

2. Whatever powers a boy possesses at 13, have come to 
be exercised by him in a certain, definite, natural order of 
development. They were not, and they could cot be, all 
eimnltaneously developed. Even where the mind eiercises 
several powers on the same object — and this takes place . 
even in early childhood in connection with the senses — it ' 
does 10 in luccession — in rapid succession it may be— so 
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npid that the sncceBBion is not marked — still in BnccesBion, 
and the order cannot bo reversed. For inatance, tlie child 
must observe before it can form ideas ; and this bIbo implies 
distinguishiiig and remembering, and it must both use its 
aenGeB and possess ideas before it can imagine. Again, a 
child mnat bear worda, and watch the apeaker, and retain in 
idea what it hears and sees, before it can make an attempt to 
Bpeak i and the perfect act only comes after many ioeaec- 
bve though not, therefore, useless attempts. This is the 
law; that of invariable aucccssion^ne ooraing before, 
because without it the next cannot follow. Hence it follows 
that if a child is to learn intelligently, attention must be 
given to the order in which the subjects come, and also the 
order in which the parts of a aubjoct come. 

3. But while the intellectual faculties follow a law of 
development, it would be a great mistake iu conducting the 
edncatioD of the intellect, to treat the child as gifted with 
intelligence alone. A child has wonderful instincts; it is 
veiy emotional ; it is joyous ; it is not troubled by the 
future, and it has amazing facilities for enjoying the pre- 
sent ; it is imitative ; it is strongly aympathetic ; and all 
these must be recogniBed and acted upon if we would edu- 
cate even its intellect ; otherwise the edooation will be 
wanting in warmth and harmony, and the child will be 
one-sided and dwarfed, and twisted, and knotty. It must 
be remembered that a child baa a beai-t as well as a head ; 
and it must bo remembered that a child properly interested 
in any object before it, will exhibit itself — not some special 
aptitude and that only — but itself — a compound of many 
mental states, emotions, and actions. 

4. It is a well ascertained fact that, dependii^ on more 
or less obacnre conditions of the brain, there are certain 
periods, or limits of age, when certain faculties are pre- 
dominant, and wlien their culture can be better secured 
than at a later time. If the culture referred to is pressed 
on before the period, one of two things takes place — some- 
times both occur — either the child is physically injured, or, 
which is the commoner result, it gains a present advantage 
at the Dipenae of the future. It now expends an much 
brain force, as permanently to weaken that orgaQ in subse- 
quent years. Well, this being the law, it follows that tha 
■objects to be acquired should not only be taken in a right 
order, bat at the right time. 
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S. Whatever fftculties have been developed under prop ._ 
COnditioiiB and at proper times, iidmit and require furttier 
culture in tlia Buccecding periods. So that while in each 
period Eupplying chiefly the special work of the period, yet 
there roust be given eufflcient exerciee to the other powers 
— for that miod ia the most vigorous which has duly eser- 
cised all the powera that hare been developed. Just as the 
body 18 benefited more when all its limbe and muBcIea ara 
cared for, than when exercise is only of one kind. 

€. It followe that the master who selecta his subjects or 
parts of BUbjecta according to the period of child-life, and 
employs the methods most appropriate to tlie period, and 
who provides a succession of proper aubjecta and methods 
for his children, will make the best educator ; he himself 
being what be should be. 

II. CuARAurBBiBTics OF THE Inpant Period. The 
children brought under instruction in school in the infant 
period range between the ages of three and seven. The 
former is the limit on one side because the power of reply 
does not admit of any profitable class instruction before 
that age, and the later limit is fixed because the brain ia 
then complete in all its parts ; and tbe child consequently 
can enter on the work of acquisition with a, better hope of 
permanently retaining what it leama. It is called the 
period of development, because all the faculties or charac- 
teristics of the intelligence are putting in an appearance. 
This is done chiefly in connection witli the senses, but not 
entirely so, becaoae as the period advances the child bos a 
wonderful faculty of creating scenes, and of living in a 
world of ita own, although the materials of its creations 
have been furnished by the senses. 

Between the limits thus assigned there ore intermediate 
stages, depending very much on original endowment, but 
more on the previous surroundings of tbe little ones. For 
practical purposes the period may be subdivided into three, 
under fairly marked conditions, and with distinct aims and 
employments. Language is taken as the basis of divisioD, 
because it is at once the expression and index of mental 
development ; and further, because the possibility and 
efficiency of teaching depend materially on the power of 

The FinsT sub-fegiod commences at three, and continnea 
for a year or a year and a half. A child at this age can 
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otsBire, Bpeok, and act. To observe impliea that be can 
gather ideas by his senses. To act implies that he can 
conceive the action to be performed, and that he has the 
maaterj of the organs hy which it ia eiecuteii. When tlio 
act is in obedience to a, command, there ia an indication 
thftt it can interpret the commatid, and that it haa begnn to 
aesociate acta with words. To speak implies tlie power to 
letain and recall ideas, as well as some power over the vocal 
organs. But we must not assume too much from this 
power of speech. Language has not yet become a sign. 
It is now but a transcript of their minds. The child first 
recalls the thiog and then the word ; and it does not ;et 
use words as the instruments of its mental activity, theaa 
are its senses and ideas. Yet though not used for this pur- 
pose, language has some power of suggesting, where the 
words are familiar. It ia requisite to remember also, tl)at 
as language plays but a aniall part in their mental activities, 
tbfl cliild'a power to interpret what it observes is greater 
than its power of reply, and that to exact from it at this 
period a foil answer, may be to demand a greater eflbri 
than is involved in recalling ideas. 

The Hobjecta suitable for this sub- period, are colour, form, 
and objects ; moral lessons in connection with prints ; and 
drawing common forms and the letters of the alpljabet. 
The foliowing rules most have attention in lessons in this 

1. The lesson must be disciplinary ; and in order to thia 
it innst be judged rather by what the children do during 
its progress than by what they can aaj/ at its close. 

2. The senses must be employed. They must examine 
by their eyes, ears, and hands. The teacher must take care 
not to hinder this by talking too much, or by giving them 
names or descriptive terms too soon. 

3. The children must diecriminate. Their senses mitst 
be so used, that things which would otherwise be looked at 
without being seen, may be really observed. 

4. Ideas must be laid up for future use ; hence, such 
ideas as the child can recall, as colours, or parts, or objects 
should be required. 

5. Aid must be given to tlie children to express what 
they acqnire, in simple sentences. 

The SECOND SOB-PERIOD continues to the end of \^^^ mXa 
JBOI. The child displays greater activity in the ^g gf ill 
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Mosefl, Not only is it a recipient of impreBBlons, not only 
does it fonn tbeae impreBsioos into ideas of its own, but, 
■ware to Eome extant of its nascent powers, it puts forth 
independent and voluntary efforts on the objects avoand it. 
It bos entered a more active phase of life, and it puts forth 
an aggreaaive force. The concepHvefacitliy partakes in the 
general advance. Feeling in itself a capacity to recall 
ideas, and finding that it can mimic life, it has a life of its 
own amidst the ideas it recalls. The child is found com- 
bining and arranging objects tm some conception or plan 
of its own. It is also found investing things with qualities 
they do not poseesa. It pereanifies thingE, Anything will 
become to it a child or a pet animal, if there is but the least 
reaemblaoce. It often talks to these imaginary beings; 
and it often regards au ezceediogly ugly thing as if it was 
the perfection of beauty ; simply because it is not the 
thing present to its senses, that is contemplated by its 

But the greatest advance is made on the side of langoaga. 
Hitherto things have occupied its mind, and ideas of things 
have been the instrumenta of its mental workings. But 
the time comes when the child distinguishes a quality, and 
sets it apart, as an object of cooception, from the thing 
itself. Now it finds that it cannot recall in idea a quality 
as readily as it can a thing, and it needs a word to hecome 
to it the sign of the quality, and having got the word, it 
recalls this, in order to recall the quality. Tbue it has taken 
its first mental stride towards the region of pure intellect. 
Now, words as well as things play their port in tlie opera- 
tions of its mind. Along with all this there is a marvelloni 
p'owth of lingual power, and " Chalter-box" is a very vff:. 
propriute name for the child. 4 

In addition to the rules already given, the fallowing miM^ 
be ohserved in the lessons of this period : 

1. Let the qualities in objects crouglit under the notice 
of the child be such as require minute observation; or, such 
■a require experiment to make manifest, as the application 
of vinegar to chalk, or of hot water to tea. This will gratify 
its activity and give employment to its combining power. 

2. Let there be much graphic description. Try to realiie 
>•) child's fancies and aid it to foim others. No lesson at 

a period should be without word -pic Cures, taking cara 
It they are within the limits of the child's experience. 
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S. GiTB opportunities to tbe child to espresa as fully ae it 
can the ideas it formB. Do not attempt to abbreviate your i 

own speech by giving a word instead of a descriptive pbrasa i| 

OF sentence ; e.g., b&j " We can see tJirough water," rather 
than "water is pellucid." i 

4. Do not arbitrarily impose yonrown' mode of expression 
for that of the child's. If it's is corveot in form it is more 
likely to be iife-like than yours. 

The THIRD BUB- PERIOD ends at the age of seven. All the 
faculties of tbe child have put in an appearance, some in a i 

fuller fashion, others in a more rudimentary way. Tbe 
higber faculties do not yet work by signs,, but great steps 
towards that consummation will soon be posBible. As the 
senses are still active, and most of its meatal fomitDre ii ' 

Btill gathered by tbeir agency, object lessons still form an ' 

important means in the child's culture. Bat the mind baa 
now some stores of its own, and many of the imprassiona 
received from objects are modified and inteipretdd by what 
the child already knows. The fact being that nothing is 
nature is isolated, the child in its growing experience becomea \ 

aware that its knowledge of things wants eompletenese, so 
Jong as its impressions are not connected. Bat in addition 
to this, these stores give occasion for new powers to come | 

into esercise, or powers of which hitber-to there have been 
bnt glimpses. Not only are former impressions corrected, 
but the child gets tbe power of discerning relations among j 

them, a power it could not have, had it not &araa mental 'I 

■tores. This prepares for another step, the child begins to 
Bee difference where it only saw similarity, and this opens i 

tbe way for it to discern similarity where it bad only seen 
difference. Here we have a growing power (o (iscem n 

relations amongst things, or amongst its own ideas. This - I 

growing power also gives it a higher nsa of language, a sure I 

aigo of a higher mental activity; e.g.^ "A muff" had been a i; 

name given to a thing, soft, of a certain shape, into which to 
put tbe hands. Tlien the child makes a stride, and finds | 

that a muff conceals the hands from the public gaze ; with ] 

this advance has come the capacity for another, namely the J 

transference of tbe term muff to something else which 
answers the same purpose, and strikes with tbe same appear- " 

ance ; as when a child looking out on a foggy morning, ei- 
clwmed "There is a muff over the trees." Besides this j 

King power of discerning lelatioiu, ud of striking out Jk 
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(iniple anftlogies, we have evidences al«o, thongh aa yet but 
meagre, of the existence oi the creative or inventive &cultj, 
the imdgination. 
The nilea for lesaons at this period, beeides thaae already 

1. Let Buch qnalitiea of objects or etructural adaptatioQfl 
in Bntmals be aougbt aa would escape attsntiou. 

2. Let there be a connection established between the 
qualitiee and aeea at objects, and between the eLructiire and 
habita of animals. 

3. Let this connection ba the aubject of inference rather 
than of statement — -the qualityfrom the use, or the uao from 
the qaality ; the etructure from the habit, or the habit from 
the atructure. 

4. Let there he a constant nse of analogies, and at 
analogical language. Spenk for instance of the subtlety of 
the serpent, the cunning of the fox, the inioBtry of the bee, 
the providence of the sqalrrel. Let such language be made 
vivid and real. 

5. Let the lessons embrace Bcenes and actions, such as nil! 
not only eierciae the conceptive and imaginative faculties, 
but such aawill call forth sjmpathj.andfequife the eierciBO 
of moral judgment. 

6. Close every leeson with a full description or statement. 
Let this be done aometimes elliptically, at others, by the 
children repeating tlie etatemeots of the teachers. 

7. In all teaching avoid eicesaive questioning on the one 
hand, and a constant flow of talk on the other. Questions 
must be sncb as will stimulate attention and effort, they 
iDUiit be such as will test intelligence, and they must be 
framed so as to secure a better hold of the subject. But as 
the power of liateniag to a statement and of gathering nj> 
its meaning is a valuable acquirement, there must be mixed 
with questioning judicious exposition. 

In condneting lessons in the period of infancy, it is 
evident that one ^eat principle must pervade the whole 
course, that of graduation ; or of beginning with the simplest 
things and proceeding by degrees to those that are more 
difficult. At the same time the form must not be too sys- 
tematic. There moat be system. That which is given to- 
day must prepare for that to be given to-morrow, and should 
make use of what haa been given before. At the same tima 
evetytbiDg approacbing « soientifiD course must be avoided. 






^* Follow nature" is tlie best advice for the edncation of a 
child. The young mind ia acted on from a variety of 
sources apparently without order, yet there is an order in 
its growth, and an interilependence among its faculties, so 
that strength and syrametiy are the reBuIts. Let the teacher 
assist and he a co-worker with nature, and not try to 
BnperBede her by theoretic fancies and impracticable dogmas. 

III. The JuvBNiLK Period. Iu this there are two aub- 
periods ; the junior or period of acquisition, the senior, or 
period of thought 

The junior period, or period of acquisition, extends from 
the age of seven to that of ten inclusive. It ia marked by 
growth of the brain and of the body. Growth of brain is 
found to he highly favanrahle if not essential to the growth 
of memory. Hence this is a period of learning by heart. 
Uemory being very strong, it is easy to acquire things, and 
easy to retain them. Especially is thta the case with lan- 
guage, and now the child is increasing its word-stock, and 
is gaining in power of utterance. But a period of growth 
is also a period when the organs have a tendency to take a 
Bet. Hence it is not only easier to learn now, hut in after 
years difficult to nnlearn what is acquired in this period, 
whether by the brain or any other oi^an of the body. 

During this period all tlio powers of the mind hitherto 
developed are found in constant activity, with the addition 
that memory by the aid of language is laying up material, 
the full value of which belongs to a later time. Fancy too 
becomes more chastened, and shades off into the higher 
imagination ; yet not the highest, bat that form which par- 
takes of the nature of invention. 

Onr course then ia clear. The scholar mnst he pat into 
poBsesaion of the power to use books, and other instrument 
of acquiring knowledge. Ho must not get merely the art 
of reading aloud, he must be trained to gather from books 
what they contain. Here the teacher, by his methods, 
should explain, expound, and illustrate, hut especially ha 
should stimulate to reflect on what they read or acquire. 
Bat while books, rightly used, should be the chief medium 
of informing the mind, yet the forming of the mind must 
■till he sought by the direct action of the teacher on the 
scholar ; hence oral lessons must still form part of the 
school course. Nor will there be wanting suitable material. 
Natural phenomena, the simpler facts of physical geogist^ 
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id a wi3er course of nntoral hiatoir, wiil be found t/t 

irabJy suited to the iotelligence of tbe growing boy. 

The Senior Period, or peiuod or thougbt, commencea at 
the age of eleven. Boys are now frequentljr found in what 
has been termed a brown study. They Beeni for a moment 
to be !oBt, They are in a reverie. Their thoughts seem to 
turn inward. Tbey seem to have an unconsciouB dissatis- 
faction with looseness and dogmatiem. They want order 
and reasons. Tbey begin to classify and to generalize. 
They try to understand or to discover, or they form hypo- 
theses to account for the things that come before them. 
They are little theorists. They are groping after truth. In 
fact, they have entered on the period by which in intellect 
they are distinguished from tbe lower animals^thoy hare 
begun to think. 

The method of teaching at this time must take cognisance 
of this changing condition. There are still subjects to be 
acquired in which the method employed, will be that of 
stating the proposition, giving illustrations to make it intel- 
ligible, and adducing proofs of its truth, or the instances on 
which the proof rests. £ut there are other subjects in 
which a higher method may be pursued, and a better die- 
cipline obtained. On many subjects the pupil has eCores in 
his mind which a judicious teacher will turn to account. In 
this case he will proceed by tbe method of induction, or 
that of from facts to principles by trial hypothesis, experi- 
ment, and legitimate inference. When by this means • 
principle has beeni obtained, the other method may be used. 
That IS, the proposition may be formally enunciated, the 
iUostrations which sbow its meaning given, and the inst«ncef 
from wbicb it was infened stated. 



CHAPTER IV. 

OBJECT LESaONEk 

Eaklt knowledge comes chiefly through the senses, and 
the power lo interpret speech depends on what has thus 
been acquired. It may not be the fact, as some contend, 
that the mind i» excited to activity by material impresaiona, 
M there is reaeoa to conclude that it rather takes tbe initi- 
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■tive, and by potting the bixiily organs into motion, c 
then into contact with material things, aod has ila atte 
drawn to them. For instance, ligbt falling on the eyelid 
■would not cause it to open, but the eyelid opened in obedi- 
ence to a movement from the mind, the condition eiista for 
light to stimulate attention. 

Bnt whatever the initiatory movement the fact ia clear, 
that early mental operations, and the major part of subse- 
qnent onea are on materials furnished by the Eeneea. The 
infant's first knowledge ia obtained entirely in this way. By 
these inleta it lays up material on which the mind will wort 
in later time. This ib after a desultory fashion. The obiect 
lesson ia intended to utilise this natural tendency, and to 
carry that on sjBtematically which is going on continually. 

The aims of objeot-leaaocs are not only to give systematio 
employment to the senses, hut by the method of doing so, 
to teach the child bow to observe, and to give him the nahit 
of doing BO well. Besides these, they aim at laying the 
basis of a habit of reflection. No object is isolated. No 

anality in an object is isolated. There are relations between 
le qualities of objects, and between objects themselves. 
There are also relations between objects and their uses. 
These relations are not always obvious, hut they appear to 
caref qI observation and reflection ; hence properly conducted 
the object-lesson trains to this habit. It also tends to ex- 
tend the infant's knowledge of language, and enables it to 
use it definitely. Children are continually picking up Ian- 
ga^;e in a vague looseway,but the object- lesson counteracta 
this, by ^ving definite ideas, and requiring them to he ex- 
preeaed m clear terms. Thus the children get words to 
which tbey attach a definite signification. 

But object-lessons may save the child from being over- 
powered by the sensual. For it is only as the mind is 
occupied by right material that it can draw aliment from 
the scenery in which it ia placed, the common objects around 
it, or the ordinary occurrences that meet it. The great dif- 
ference in the awakenings, activities, and enjoyments of any 
two or more minds from the same objects is due to the 
furnishings of the mind in relation to such objects. A 
geologist and a careless observer travelling over a rocky 
district would be in very difierent mental states. To one 
the country would be replete with life, interest, and objects 
'' ~~ud; bis progiesa voold be Blow, and Iub jonrne} 



w 



^ 



I 



» THB ART or 

pleasant ; to tbe otlier it would be a bAircn tract, ' 
Bome to the fleflh and irksome to tlie apirit, to be rapidly 
passed OTer, Why this difEerenoeP Not because to tha 
one geology ie an absorbing pursuit while to the other it 
has no charms, but Bimply because one has a furnished mind, 
vhicb enables him to interpret appearances, and to find 
objects of curiosity and inquiry where the other sees no 
meaning. The one mind from its previous knowledge is all 
activity, the other from the want of it ia all a blank. And 
this is true, not only in the case supposed, but in relation to 
objects of which they are equally igsorant. The one aocno- 
tomed to observe would be active from habit, while tha 
other would remain quieacent ; in a word, one mind would 
be replete with movement, the other would be a stagnant 

Much that youug children possess, they can be scarcely Baid 
to help, for their attention is arrested without tbelr consent 
Activity from within, and impression from without, leaves 
the child no choice but to learn. But a time comes, as may 
be inferred from what has jsst been said, when the solicita- 
tions are as it were weaker, because they come to a mind not 
apt by previous awakening and attention, as a child or a 
man might be placed all his daya amid beautiful scenery in 
which thou Bands of objects of interest occur, and yet remain 
ignorant from want of a quiokened mind. Hence the value 
of object-leusona, not merely in giving the habit of obserring, 
bnt in laying up in the mind that material without which 
objects cannot oe regarded with interest or even with iii> 
telligence. Place a newly discovered plant before two men, 
one ignorant of botany, the other familiar with it. The 
plant would be regarded in very different ways. From ono 
It might get a passing glance, its colour, form and scent 
might be noticed ; by the other it would be eagerly eiamined. 
Interest ia there, because intelligence is there, and intel- 
ligence is there because of previous knowledge and habiu. 

NOTES OP OBJECT-LESSONS. 



1, Shape. Show a brick. Used to build with. How 
placed? How many surfaces haa it? Give other things 
^^^flatsnrfaoea. WhatcallthemF Cubical. Heasnn 
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the width and thickneaa, wUnt is the diffsrence ? Notice the 
shape (if each aurfnce. Oblong Measure the length, how 
many inchea P Conid you alter the shapa ? How ? What 
(toes the hricklayer do when a brick is too large ? 

2. Material. Of what made P Of what colour ia clayp 
Clays are of various colours. What ia the colour of the 
brick? What has heen done to change its coIodfV 

3. Making. Did yoo ever watch a brick made P Where ? 
Id what state was the clay at firetP How made smooth f 
How is the brick shaped 1 What do you call that in which 
it is shaped ? A mould. How is it the brick does not fall 
in pieces? What do we call clay? Adhesive. When the 
bricks ore taken from the mould where are they placed? 
How are they placed V What is that for ? The air to get 
to them to carry off the moisture. 

4. How made hard? Where are thev placed? What ia 
a kiin ? How are the bricks piled in the kiln ? Where ia 

itke fire kindled ? What does the heat do ? 
\ 2.— Slate. 

- 1. Slate is a mineral. Name other minerals. It is obtained 
from Q quarry. Describe and compare with a mine. It is 
obtained in large masses or blocks, but ia easily separable 
into thin plates, or leaves, foliated. Compare with mica. 

2. Slate often seen. Where? Used for roofing houses. 
What qualities needed ? It must nut be too heavy, yet 
must reaiat rain. Sometimea moss is found growing on 
rooting slate. Moss requires moisture, that must come from 
the slate. What does that show? The elate is porous. 

How discover at the quarry whether the slate ia porous or 
not ? Take a cubical mass, weigh it, put it into water all 
night. Take it out, and what do to it ? Wipe it dry, then 
weigh it. If heavier, what then ? 

3. Slate used for writing on. What sort of surface P 
Enw made so ? What sort of a mark the pencil makes ? 
What if the pencil made a scratch P Slate can be easily 
cleaned, h<>QCe cheap. How clean the slate P Sometimes 
the slafe is greasy, and then bard to write on. How do they 
become greasy ? What is the shape of the school slate ? 
Oblong and flat. How many comers? Sometimes placed in 
a, frame. What to prevent ? When a slate is broken, what 
kind of A fracture ? Compare with glass. 
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4. Ask for otber oaes, as for inaDtel-Bbelvefi, and psTC 
etones. What qualities fit it for these Qses 7 

3.— SuQAB. 

1. Show BOme white crushed sngar and eome Bait. How 
tell one from the olJier? Perhaps by the eye, certainly hy 
the laate. Show the fatal consequences that have sometimes 
Tesutl«d from trusting to the eye alone, oa in taking oxalic 
acid in mistake for Epsom saUtt. 

2. Oranulmis, Bmiae some, it is reduced to small parts. 
Call them grain*. Mention other things made ap of 

3. Soluble. Put a little in a glass, and poor in water. 
Btir. It separates into smaller parts, at length it disappears. 
What haa become of it ? Taste the water. It is sweet, 
then the sugar must be there. How small the parts must 
be. So small that the eye cannot see them, yet the tongiu 
can taste them. 

4. PmetTalion. How is it separable into such stnall partap 
What has it done to the water 1 Diffused itself throughout 
or penetrated. It thus penetrates that some things may be 
used as food by betog made palatable. Refer also to jam, 
and show that by this property it helps to preserve fruita. 

5. Nalntioug. Often miied with food. Tell that it 
hel|>s to keep up the heat of the body, 

4. — An Applb. 

1. Skote an apple. Elicit that it is a fruit. Grows on 
trees. How ii; the tree known ? By its bark, leaves, blos- 
aom. Of apples there are great varieties as to size, appear- 
ance, and taste. Compare shape with that of a pear, and of 
an orange. Notice changes m appearance as to size and 
colour during growth. 

2. Taste. Sometimes sonr ; if so, what f Unripe, nn- 
pleasant, hurtful. But when ripe has a sweetish and pleaaant 
tasi*. Very wholesome. Compare the tastes of Tarietiea, 
and of these with pear and plum. Could you tell an appla 
by its taste P 

3. Stalk. How is tbe apple fastened to the treeP 
Where ? Notice the thickness of the stalk and its tough- 
ness. Compare tbe strength of the stalk and of ttic braDoh 
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with the weight of the fntit. Show atao that it is exposed 
to wind. Show also that all that the apple is in aise has 
passed through the stalk. What is the inference f When 
the apple fails from the tree, how ia it accounted for? 

4. Skirt. Ohserve the differences in the skies of tho 
Torious kinds of apples. Some coatee and thick, some fine, 
■mootb, and thin. Why this diSereace ? Notice also the 
use of the skin. What would happen if there was no skin V 
The fruit is exposed to the sun, to rain and to dust ; the 
result would be the juice would evaporate ; the rain would 
•often it, and the dust would render it undt to eat, heoce 
the skiu a protectiou. 

5. J'ulp. Kefer to the difference betweeD a bruised apple 
•nd a sound one. Whea an apple is cut what is observed ? 
Where is the juice found? Why is it iaueUsF Befer to 
cider, what has happened to the juice V 
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6.— Coal, 



iFTRODTrOTroH. A piece of coal to be shown to bring 
obvious qualities, as black, some coal glossy, other coal 
s the hand. Compare with chalk. Slightly adhesive. 

II. Vabieties or Coal. 1. Hardneai. Cool is oftam 
■een in big lumps. How made smaller P Coal is broken 
bv blows. Elicit that some kinds require heavier and mart 
blows than others. These you must hit and hit again. Not 
here and there, but on the same place till it falls in pieces. 
Elicit that some coal is hard to break when struck in one 
direction, but easy in another. Explain this to be due to 
what is called cleavage. Give examples of other tilings 
with the same quality. Elicit that some coal is very easily 
broken. What are such things called ? Require instances 
of brittle things. 

2. DuraHlity. Observe that some kinds of cool bnm 
away much more quickly than other kinds. Some leave a 
leddish ash, others a grey. Some leave much ash, others 
little. Infer that other things beside cheapness must be 
eonaidered when buying coal. 

m. Facts connectted with Combuhtiok, I. Smoke. It 
we put coal on the fire, what do we soon see? Where does 
it come from ? Draw attention to the quantity, if it did 
dM go up the ohimney, it would soon fill the room. But it 
"' theooal. How baa it been set free ? Heatdiova 
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it out. Hent expands tiiingB to which it in applied. Smok*' 
IB a part of coal expanded by heat. 

2. Soot. Build A chimney of [len brickR. Place a lire 
under, so that smoke may ascend. After a time the bricks 
are eocruBted with Boot. ThiB a deposit from the amoks^ 
when cooled bj the bricks. Soot la an element of cooL 
Notice Bome of ita qualities and ases. 

3. Flame. Look again at the coal on the fire. The thick 
brown smoke is Boon followed by a bluish grey amoke, and 
this IE folloijed hy flame. Elicit by reference to coal-gaa, 
that the beat sets free a gas that takes flame. Draw atten- 
tion to the colours of the flames, to what owing ? 

4. Seal. Observe that heat passes from tbe fire in 
directions. Notice that its intentiity decreases with the dis-' 
tanoe. How ia that? Compare with light and shadows. 
Draw attention also to the ciial in the midst of the fira. 
Some of it ia red, other parte wbita and bright. State that 
it depends on the intensity of the heat. Ask what ia the 
appearance of the fire when air is sent in by tbe bellows, so 
as to elicit that white heat is more intense than red. 

5. Tar. Observe the fluid wbicb bubblea when Bome coal 
is bomiug, this called coal-tar. Notice also that some coal 
while burning forms a strong crust — this is called caMng. 

6.— A Bell. 

1. Show a bell. JtB name. Its parts, cup, clapper, bandls, 
Kng it, tiivea forth a sound clear and pleasant. 

2. The cup. What is it like ? Compare with a tea-cup 
and a thimble. Ask for flowers of this shape. What name 
is given them because of their ahape? What is the cupP 
Hollow. Which is the widest part? What is the edgep 
Circular. Let it be felt. Hard, cold, smooth. Notice the 
material of which it is made. Should be strong, not easily 
broken, and give forth sound. Notice tbe effect of a crack 
in the betl on the sound. 

3. The clapper. What it isP Where fastened. How 
fastened? Why so? What is there at the end ? A knob. 
What shape ? Why this shape ? If it touched the side of 
the bell m more points than one what would bo the 
effect? 

4. The handle. Of what made? Why cot made of one 
^B« witJi the bell P Take a glass and bold it by the upper ' 
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pui and atrike it, tben place it on the palm of the hand and 
strike it, what k the difference in eouDd ? What ia the 
ehape of the handle ? Why that shape ? 

5. Uses of hella. Large bella send forth loud aoanda, 
heard a long way, hence uaed to call people to church. 
Where are they placed P What sort of a place ia a belfry P 
Why ia it high up ? Sometimea the chinch bell rings to 
tell us that a person hss just died. Galled the pasaiog-bell. 
Sometimes it ia rung to tell there ia going to be a burial. 
At other timea there is a merry peal. When ? Notice bella 
in houses. Where placed ? How huug ? How are the 
wires connected P When are such bells rungP Refer to 

f school bell, to the hells at large workshops, and at the 
way stations, and the use in each case. 



— Clodeb. 



1. Appearances of clouds. Cloudfl high abore our baada, 
Bometimes much higher than at other timea. Bome- 
ttmea clouds can he seen above clouds with large apacea 
between. Very di&erent in shape. Often change. Differ 
in size. Sometimea very small. Sometimes very large, 
coveriog miles of space. Sometimea very thin, sometimes 
very thick. Qive the terms dense, thick, heavy, lowering, 
dark. And again, light, tleecy, in long streaks, red, and so 
on. How pleasant on a aurawei's eve to watch the ever- 
varying clouds [ 

2. Uieti of eloadg. Clouds are always in motion. How 
ifi this ? They are carried along by the wind. They show 
US the rate of the wiud. Sometimes tlie motion is scarcely 
perceptible, at others they move on very rapidly. What do 
tiej carry P We get from them rain, snow, and hail. They 
receive moisture from the ocean, and convey it over the 
land, dropping it as they go. What would happen if this 
were not P Refer to the rain and anew that fall in hilly 
loads. How it sinks through the soil. Aod thus we get 
Bpringa and rivera. Could we without clouds P Did you 
ever watch the shadow of a cloud on a sumniei'a day as It 
pasaed over the landscape ? Wliat large masses of clond 
are often seen in summer ! They do not cover the sky. 
We can aee much blue. These clouds stop the aun's rays, 
md thus ecreen from the heat. 
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B.— WATia. 



I 

I 



1. Exhibit lome. Elicit that it is clear, bright, sparkliDg, 
pellucid and flowing. It fonnB into drops. What is tha 
ahape of a drop P Look at rain just going to drop from « 
window frame, what is the shape of that drop P 

2. Have a greasy plate, drop some water on it. It collects 
into globules. Put some oo a clean slate, it spreads and 
adheres to tha slate. Hence infer grease repels water. 
Befer to water rolling o£E a duck's hack, and to birds in 
rain not getting wet. How in this ? If your hands are 
greasy, how do you get them clean f 

3. Drop Bome water on paper. It penetrates. It has 
Riread over the paper, and entered it. What does this 
enow F It has separated into very small parts. Notice Ota 
importance of this quality. Beeause it separates into very 
email parts, and penetrates, it einlcs through soil, and so we 
get wells and apringa. By means also of this qaality it 
lofiens, and so when washing ns can remove dirt. Becauae 
it softens and penetrates, it helps to make vegetahles grow ; 
by disEoIving tneir food, and making it small enough to ba 
BBOked np hy the fine tubular roots. 

4. Obaerre water at rest. It has a Hraooth level eurfat 
beoauae the small parts flow freely among each other. Fill 
a dish with water to the brim, place a shilling on a level with 
the water on one side, while the eye of a child ia placed at 
the other aide. How much of it can be seen 7 How ia 
thisP 

5. Place a shilling in a basin, so that the children cannot 
see it. Pour in water ; it appears in eight to aome. Take 
« ruler and put it into the bosia. How does it look ? 

9.— Milk. 

1. Compare it with water as to drops, flowing, traitB- 
parency and taate. Elicit that it is obtained chiefly from 
cowi, and that when first obtained it is warm. 

2. Cream. After standing some time what comes to the 
top P Infer that cream is lighter than milk, or it would not 
float. Illustrete hy cork in water. Ask for the colour of 
the cream, and of the milk when the cream is taken ofi^. 

U»e of milk. Taken aa food. By whom chiefly t 
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Tery nntritions ; as it is the sola food of babies it might be 
inferred that it cootaina all that tiie body nceda. State 
that thia ia the fact. It is also easily digested, or turned 
into hlood. 

4, Modes of cooking U. State that it ought not to boil, 
but be removed from the fire just before boiling. Elicit 
that when boiling a thick portion swells up, and 3 the pan 
ia too small it runs over. Heat expands it. Refer to other 
modes of using it, aod the effect of nnion with eggs. 

6. Aek for milk products. Butter, Cbeese. 

6. Give the proverb, " It is vaia to cry over spilled milk," 
and ask for the lesson it teaches. 



KIO.— Teee3. 
Out hsson it to be on trees. Namo BOnio. What a 
TBTJety ! Some are very tall, others very low, some have 
very thick trunks, others very slender. Some trunks are 
coveted with rongh bark, others with smooth. Ask for 
specimena of each sort. 

2. Ikt Its look aC the iranchei. They aio np over head, 
BO that we can walk under them. They form a shade. 
Look how they are placed. Some point upward like the 
poplar, some slantingly, some horieontally, some droopingly. 
Give instances, and endeavour by graphic description to 
excite vivid ideas. Look how the branohea spring from the 
trank. First there are thick ones, then somewhat thinner 
ones spring from these, then other thinner ones from these, 
and 80 they go on, until at length we have very thin ones 
called twigs. 

3. Leaves. When are the leaves on the trees? When 
6o they come P How do they look then ? When do they 
fall ? What change takes place before they fall ? Some 
have large leaves, some small, somo round, some oval, aome 
triangular. Some have an even edge, aome a notched one, 
BOme are scooped, and so on. In every cose let the children 
give instances, and when poasible the teacher be provided 
with specimena. Why are there auch diflerenGesP Variety 
yields pleasure, uniformity and sameness are dull. State 
also that leaves help us to distinguiah trees. 

4. Flowers. When does the blossom appear ? Of what 
is the blossom the forerunner in the aigi^l«,^«e.'c,'^'\^a. ^oii^ 
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11. — Root of Tree. 



1. Ill vse to the alabilily of Ote tree. Notice the breadth 
I of base occupied by some trees. Observe also the roots of 
9 in exposed situations, wtiere the tree would be likely 
e blown down. Whattaltes place ? Refer to UiU trees 
■uu to low oDea, to trees that throw out many long branobes, 
and to others less bushy. Which require the broadest baser ■ 
Is it 80. Give instancea, aa the elm, and the oak. Show 
that there ia compensation in some instances in the depth 
to which the root pierces. Infer that the pioviaion in each 
case is exactly adapted to the need. 



t 



. Use to the Battenance of tlie tree. The root not only 
bolds the tree firmly, it is like a number of moutlis. Much 
of the material that forms the substance of the tree is 
drawn from the eoi). What facts show this p "What is the 
diiference between poor and rich soil P In what form does 
it enter the root P How is it absorbed P How conveyedp 
Draw attention to the spongioles and to the tubular fibres. 

3. Bow is it that roots do not decay f Elicit that wood 
left in the ground rota. Refer to the means taken Ui nre- 
-"— e the foot of a poet placed in the ground. How is it 
_ . roots do not rot ? Compare with the body. After 
death this decays or tote, but in life not. Infer that life 
preserves. Apply to roots. 

12.— Trdhk and Brahohes of a Tree. 

1. Strong and longk. To elicit these qnalitiea refer to 
the weight of the branches, if not strong, the trunk would 
rend or tear, if not tough it would break. The trunk ie 
like a great pillar upholding the tree. 

2. Bark. Draw attention to its appearance and thick- 
as in different trees. In some trees thick, in others thin. 

Some bark rongh, otlier bark smooth. Elicit that thin bark 
is usually smooth, and the thick rough. Why is it so ? 
What is the use of the bark P What flows under itP If 
what would happen ? It would evaporate, 
or it would* get clogged with dust Hence baik protecU 
" ~ Bsd therefore the life. 
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8, Branclise. Compare the point where they spring from 
the truDk, or from the parent branch, with their tips. It ia 
much thicker and stronger. WhyP Refer to the weight of 
the branch to bring out the necessity of strength. Refer 
to the mass to show the quantity of □ouriBhmeDt lequiced. 
Infer the wider the hose, the more sap can flow. 

13.— Soap. 

1. Shote varieties of map. Differ in coloar. Differ in 
hftrfneBS. Some soft when bought. How? This increaflee 
the weight. Dry soap most economical. Kefer to fancy 
and scented eoaps. 

2. Solubility. What is it nsed forP What is used with 
itp Why is water required? Watflr eoftens. What hap. 
pens to the soap when rubbed in water? Soap is solubls 
in water, becomes very small, forms a lather, gives to the 
water a whitish appearance. 

3. Adhesive. Wheo the hands are covered with lather 
they elide easily over each other. How do the hands feel 
when the soap baa dried on them F How does the soap 
help OS to clean the ekiaP It and the dirt adhere, and then 
can be easily laved ofi'. 

4. Shote apiece iifnoap, show also the ingradienlB of which 
it is made. How have these been formed into that? Give 
ume notion of the process. 

14.— FiNOKR -NAILS. 

1. Positicm, At the end of the fingers. How many? 
Why placed there ? Bring out that nail is hard, and that 
the ends of the fiogera are soft, pulpy. Show also that wa 
Bse the tips of the fingers to feel with. Nail is bard, pro- 
tects, aeta as a buttress, aids in picking up small things, as 
needles and pina. 

2. Appearance. Smooth, glossy, colonr varies. At the 
root white, ia tlie body pink. What makes it so P At the 
end, whitish. Shape is curved, fitted to the hnger, bent in 
at the sides. 

3. Growth. How inserted P Often the skin peels off at 
the place of insertion, and is sometimes the cause of pain. 
Sails grow. They have to be pored. Notice that long naila 

isightly, oad as they are sharp, if you acoideataU? 
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Btrack any one, tbey might cut them. Observe that the part 
we pare projecU, and is without feeling. What does that 
" " "a goodness. If we cut the nail where it is 



Bcraped without giving pain. Comes o& then 
abavinga. 

4. Cleanliness. Dust eaaily gathers betwixt the part that 
projects and tho fiogar; this gets moistened by perspiration | 
it gives the ends a blackened appearance. Wliat does that 
showP That nail is eemi -transparent. Nails must ba 
cleaned. How ? If the nails are not kept clean and pared 
the person is considered dirty and careless. 

15. — Tea-pot. 

1. Shorn teapot. Wbat is it? Why eal!ed tea-potP 
Not because made of tea, but because tea is made in it. 
Compare with tin kettle. Ask for other ioBtances as cream 
jug, gas pipe, pen knifo. When tea is to be mode what is 
pnt hrst into the pot? Why heat the pot first? What 
sort of water is put on the tea P How long does it remaia 
before it is poured forth ? How ia that ? 

2. Spout. Wbat is the spout for? What other things 
they know so called P What the spout is V Hollow. How 
it curves, and narrows near the month. Notice the shape of 
the lip. How is it the leaves do not come out? Show ths 
strainer. Draw attention to the place where the spout ia 
inserted. Why near the bottom ? Show that if placed 
higher the tea would run over the top. Notice the top of 
the spout, above the level of the teapot. What would 
happen if it were lower than it P 

8. Lid. What is its useP Keeps out dust, keeps in 
steam. Notice the hole in the lid, lets In the air. Notice 
the knob. What ia it for? 

4. Handle. Why have one F Of w!iat material ia it 
madeP WbyP How is it fastened P 
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16.— Glass, 

I. Used Ma wiNDOwa. Name the auhjeot of the lesson. 
Where have they seen it? How fitted for windows P 
I, WmdoK* are lo admit Ughl, This ia done by meaos o2 



class. Some panes are trenepiiTeDt, we can see things 
beyond tbem. Some panes are cot transparent, yet they 
admit light. Inetaaces, graand gloss, thick gluss. 

2. Windoios are to exclude rain and dranghU. As glass 
admits light bat not air, light must be thinner than air. 

II. USEDFORDBINKINQ AND0TBERVESREL8. Sach Tesaels 



mnst be clean. Glass can be easily cleaned and polished. 
It is BRiooth, the lip does not like a roagh edge. It is nsed 
for bottles because it keeps out air. Sometimes medicloes 
are put into coloured bottles. How is thatP 

III, Shapes. Gloss ia found in various forms. Some- 
times flat as in panes and mirrors, sometimes in goblols, 
sometimes moulded, &c. How thus produced? Show by 
experiment that glass can be melted. Describe blow-pipo 
operations. 

IV. BaiTTLE. Notice that glass is easily broken, e , 
by heat. How does heat break glass P Give esamplea 
espanaion by hcit. Infer that the application of beat to 
glass must be gradual. 

17.— Haie-brush. 

1. Skoia one. What is itP Why called hair brush P 
Let the materials be named — wood, bristles, wire ; and the 
porta — handle, stock, bristles. 

2. Sow are the brietUs fastened f What is the use of the 
wire? Why nse wireP Elicit its qualities. 

3. What is ike use of the bntshf — To separate and clean 
the hair. Hence the bristles must be sufficiently stiff', yet 
not too rigid. Why ? Suppose tbem soft like threads, what 
then? 

4. Shote tlial the hristUs are smooth. What if they were 
rongh P Dirt would stick to them and they conld not be 
BD easily cleaned. 

5. What the brash is vied the bristles head, and rebim 
to their position. These qualities how named P Give other 
iostances of flexible and elastic things. If the bristles were 
not flexible they might tear the skin, if not elastic, when 
bent they wonld so remain, and thus become useless. 

6. The length of the bristles. Why equal P We thus get 
a surface the whole of which can be used. Single bristles 
have little force ; hence the advantage of united action, 
one sastaining another. 

~, Notice veneer. What fastened byp Why use gluef 
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18.— Sheep's Wool, 

I. CLOTHma TO THE SHEEP. As compared with Bomn 
nniinala tbe sheep's skin is compaT&tively thin. Elicit that 
sheep spend much of their lives in Selda, heoce require 
varm clothing. It furniehea clothing for man. Hon 7 
Hence it is useful both to sheep and men. 

II. Shkabino. Wool cut off. Whenp Wliy not in 
■winter P Before the wool is cut off it must he of a certain 
length, and if it Temain on too long, it becomes unfit for 
men's use. What does this show of mnnp That he is 
eipeeted to observe, to find oat things for himself. Sheop- 
ahearing formerly a time of rejoicing. Nahal and David. 
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HI. QnALiTiKs OP WOOL. 1. Absorbent, takes 
moisture. Hence nseful in flannel. 

2. Soft and flexible. Hence adapted to our akin and to the 
movements of our bodies. 

3. Tough. Had it been brittle it would have needed 
constant renewal ; but being tough it is durable. 

4. Fibrous. Where often worn ? Nest to the skin. 
The fibres produce a gentle friction, and act aa a healthf 
Btimulna to the akin. 

6. A had conductor 0^ heat. IllnstratewbatthiaiB. Infer 
that woollen clothing is usefd in preventing the escape of 
heat from the body, 

19.— Salt. 

1. Comparieon. Show lump sugar and salt. What ia 
thisF And this P Can we be certainF How may we F 
Can you give instances of people being deceived by trusting 
to tbe eye only F 

2. FlavoitTittg. What is the name given to the taste of 
aaltP Saline. What ia the use of this taste P Draw 
attention to the taste of a potatoe bailed without salt, and 
eaten without salt. Compare witli a potato when salt ia 
used. Give other instances. Infer that salt makes some 
things more agreeable to the taste. 

" " ' Salt is white. Why ehould it be tliii 




w 



THE ART 07 TE4CH1H0. 



jTow? Show that the value of salt depends oa its parity. 
Being white it can bo seen if it is clean. 

4. Soluble. Dissolve Borae in water, it cannot be Been. 
Eacb drop of water taHtes salt, then there must bo salt in 
each drop. How small the parts. How nuraberleaa. 
Bhow that, because salt is soluble, it can be used in preserv- 
ing meat, it penetrates the pores betwen the fibres. Ask for 
instuicea. 

5. Fusible. Apply a piece to flanie. Whit happens ? 
What use is this f Give the anecdote o£ the discovery of 
glazing earthenware. 

20.— Floweks. 

1. Variety. 1. Where Been? Some in fields, some in 
hedgerows, some on mossy banks, eonie on hill-side, some 
in woods, some in water-courses ; these termed wild 
flowets, Aakfor the school song — 

" riowera, wild wood flowerB." 

Others are fonnd in gardens ; these are cared for — cul- 
tivated. Exhibit beauties that were not manifested before. 
Compare with children in a school. 

2. Differeaeee in flowers. Aek for examples so as to get 
difierences in size, shape, colour, positions on stems. Bring 
out that some send forth odours, some agreeable, some dis- 
agreeable. Some have no scents, only beauty ; some possess 
Dotli. Ask for the verse — 

" Down in a green and »httdy bed." 
II, TiMB OF FLOWEHISQ. 

1. Skme gome. They could not have been had a month 
ago. Elicit that each month has its own kinds, so that we 
might form a calendar of the year with flowers. When do 
you find the snowdrop P In what month does the crocus 
appear P When do yon look for the primrose or the 
daffodil P 

2. Noike their opaniny and closing. Some open early in 
the morning, others later ; some at noon, others as night 
draws on. Then also their times of closing are constant 
with the samq'^owera, bnt vary with diiferent sorts. Some 
people can teli*the time of day by the opening and closing 
at floweiB. Hence they have a flower clock. 
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ni. Tbg fabtq. By esEnnination of Tarieties let th* 
children discover that there are four parte. Arranged round 
the etem in ciTclea called whorls. Inner onca apposite the 
opentDga of the outer ones. Draw attention and give names. 
Calyx and sepals; corolla andpetala; stamen, pistils, and 
Uie perta. Show the carpels, ovaiy, style, and stigma. 

IV. Stalks. Let attention be drawn to their colour ia 
different kinds; to their thicknees, and to their strength in 
relation to the weight of the flower ; compare the daisy with 
the Toee. If there vrere on alteration in the force of 
gravity, what changes would be required in the stalks of 
plants? 

21.— Tea -CUP, 

1. Exhibit tme. What is this 1 How do you tel! a cup P 
By its shape. What is the shape of this? Show a mug. 
They are both cups. What ia their difference P A mtig ia 
cylindrical, a teacup is vaulted. Whatisthecolour ? Bow 
do you know the ehape and coIourP What do you use? 
Then by rightly using our eyes we learn. Could a. blind boy 
learn tbeee things? He could learn the shape but Eot the 
colour. 

2. Tap it. Top a cracked cup and a wbolo one sharply. 
What do you perceive? A sound. Isthereany dlfferenoep 
Yea, one is a clear ringing sound, the other jars. Now what 
did you employ to Jearn that P Then we learn by our ears. 

3. Touch it. It is cold, hard, smooth. These are learnt 
by touch, we use the points of our fingers. Can wc discern 
these things by means of any other parts f 

4. Brittle. Suppose that I did not know whether it could 
tie easily broken, how might I find out? That would be an 
experiment ; but still 1 should have to use what P Now, if 
I were tomakethateKpcriment, what should Ilcam P That 
it would easily break ; then I must be careful. 

5. Shape. Can I alter its ehape P Only by breaking it. 
Then how could it be made into this shape '/ It ia now hard 
and brittle, and cannot be altered without breaking, then it 
cannot always have beeo eo. It must once have been soft, 
and not brittle. &bow the materials of which cupe are 
made. 
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22.— Coal-gas, 
I. Gas eboapibo from a bdrner, 

1. Expansion and elasticUy. Draw attention to the pipe 
by whicli the gaa is brought to the bcmer. Trace it. Show 
that some parte are vertical, others horizontal. Infer that 
the gaa ascends the Tertical pipe. Open the top. Goon the 
gaa, GTOD though onlj a small portion escapes, is found in 
every part of the room. Then it haa difEused itself ; there 
has been expansion, That which was confined in the pipe 
has spread in every direction. This is elasticity. 

2. Intermingling. What was in the room before the gas 
was turned on P Is it still there 'i Animals cannot live 
without air ; hut we live, then air must still be present, 
Then the gaa has intermingled with the air, like mils in tea 

3. Odour. How do we know its preeence? By the 
amell. It is a disagreeable odour, and a very good thing too, 
for gas is very explosive. 

If. Gas in flame. 

1. Inflammahle, It takes flame easily. Give other things 
thatdQso,compareniththiDgsthat will bum, but are difficult 
to ignite, 

2. Sow flame is possible. The gas is elastic. It sprenda, 
and issues through the tap in a thin stream. The holes very 
fine, BO that not much comes ont at once. 

3. Air necmsary. How is it the Hamo does not pass 
through the tap and bum the gas in the pipeP Give facts 
to show that the presence of air is necessary to its com- 
bustion. 

23.— Horn, 

1. Where fownd. Ask for the animals tbat have them ? 
Where do the horns grow P In what respects are these 
animals alike ? Where do they feed ? How do they 
obt^n their food? How do they feed? What such 
animals are called ? 

2. Sftape, poriiton, and use. Draw attention to the tkape 
generally. Thick at the base and gradually tapering. Ask 
for varieties. Notice also the potition. At the front of the 
head, often pointing obliquely upwards. Elicit their use. 
What have they observed or heard in respeot of bulls, oows, 
or goats P 
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3. Sija adapted for defence. They are hollow, why not 
Bolid f If solid they wnuld be more liable to enap, ot to 
fracture. They would alao be heavier, and thus would 
weary without being stronger. Point out alao the advan- 
tages of a broad base and a tapering form in an instrument 
of attack. 

4. Uacs to man. 
(a) When horn ia hoilcd it becomes a jell!/. Thifl jflHy 

is semi-transparent. Exhibit a piece of horn plate. How 
was it made so P Infer that when a jelly it was poured out 
and spread, and that as it cooled it became solid, or tena- 
cionH. It was formerly used for windowB. "Now we see 
through a glasH darXly." 

(6) Implements. Infer that in a state of jelly it may 
receive any form, thus we obtain handles in knives, combs, 
and other things, 

24.— A Book, 
I. Thb Inside. 

1. Jntrodaction. Wliat is in my hand P We shall havfl 
a lesson on a book ; and we shrill first take the inside. 

2. Leaves. What is this ? A leaf. What are several ? 
Leaves. What is the difference in spelling P What is tho 
difference in meaning ? Ask for other instances. Ask for 
other things called leaves F How came these to be called 
leaves? Refer to the plants, on the leaves of which 
people formerly wrote. Bo that when they changed tho 
thing they kept the name. 

3. Pages. What do we call the side of a leaf ? How 
many pages in a leaf ? How many in four ? In ten ? 
How many leaves in twenty-four pages ? On which leaf 
■will the twenty-fifth page be ? On which side of the leaf 
will the thirteenth page be ? 

4. Sheets and size. Draw out distinction between a leaf 
aT)d a sheet. A sheet is folded into leaves. Lead the class 
to infer that the larger the leaf, the fewer the leaves out of 
a sheet. Hence the terms, folio, quarto, octavo, and others, 
descriptive of the sizes of books. 

5. Letters. Letters of several kinds — capitals, email, 
ilics, sometimes ornamental letters, sometimes black ones, 
id BO on. For the letters we want type, ink, and presses, 
n. The binding. 
1. The sewing. How are the sheets fastened? Find 
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tb« tlireads. Show that tliey are in the middle of eheets, or 
half-sheets, and are passed ronnd strings. 

2. Boards. How fastened on ? By the strings, round 
■which the threads are placed. What is the nse of boards ? 
Preserve the leaves from tuioing up, and from wearing 

3. Covering. Cloth, leather. Why used? How fastBned? 

4. Number of persons employed. By referring to all the 
materials employed, and to the procesaeB, show that a very 
large number of people must be employed before we could 
have a hook. 

25.— An Orange. 

1. A frait. Compare kinds of fruit. They differ in 

Snrpose. Some are for sustenance, others for refreshment. 
which does the orange belong ? Hence often a suitable 
gift to the sick. 

2. Colour. Show yellow and red. Have a palette. Mix 
the two. Compare with the orange. Hence this gives 
name to a colour. Tell that colours so formed are not 
simple colours. 

3. Shape. Compare with hall. Let the difference be 
seen. Make clear the difference of diameters. Do this by 
means of a piece of wire pushed through tlie centre. Take 
sections of the orange, and get out the shapes of their flat 
surfaces. 

4. Jiind. It is thick as compared with the apple. How 
BO P What is the rind for ? It Hecretea a preserving fluid. 
But it also protects from evaporation and dust. Now by 
reference to the places in wliich it grows, show that it is 
exposed to more intense heat than the apple, hence thicker 
rind. Show also that it is tough, does not crack. It is 
flexible ; can be nicety peeled. Refer again to its secretion 
of oil. By means of it the juice is retained, and the orange 
kept fresh. How V 

5. Juice. Sweet and refreshing. Where found ? Cat 
an orange. The jnice is in little cells. Why P Compare 
with honey when in a masa and when in the cells of the 
honey comb. Compare also with the juice of apples in 
quantity, and in the cells of the apples. lufer that by this 
arrangeioent fermentation is prevented. 

6. Inna- gkin. Covers completely each distinct part. 
" -■ ■ thisforP 






26.— Grass. 

1. IinnoDUCTiON. Refer to tlie aspect given tu the eiirth'j 
flnrface by graHs. How would it look witliout it ? But 
grass enamels it To enamel is to beautifj', or to preservo, 
in both Henaes true of grass. Draw nttentiun to tbo 
varieties of grass — 120 kinds in England on!;. Varieties 
of colour. 

J 1, Description, ExWbit a complete epccicien. 1. Root 
BrowD, rough, fine threads ; by bending show that it u 
flexible and rough. Not eaay to take out of the ground by 
pulling. When taken out and the soil shaken off, how do 
they appear ? 

2. Stem. It springs from a. single seed ; compare with m 
pea. The stem is kollov; In some varieties it is jointed, 
and some grasses take root from these joints. Tlie stem is 
flexible : it bends without breaking. It ia tough, not easily 
broken. 

3. Leaties. Spear-shaped. Narrow, long, tapering s 

Eointed. Termed a blade, that is thin and flat. Compare 
lade of knife. Some leaves have sharp edges, they wonld 
cat the ekin. 

4. Arrangement of ike leauei. Spread out a. complete 
Bpecimen on a sheet of paper, and show the arrangement ; 
the third blade above the fii'Bt, the fifth abovo tlie third, 
the fourth above the second. Give examples of a similai 
and of a difEerent arrangement in the leaves of other 
plants. 

5. Flower and seed. At the top of the stem, the lattei 
looking like chaffi. Its shape, oval. Very many on each 
BbooL Why so? That it may spread. What a largo 
□umber of aniiuals feed on gross I 

III. Lessons to bk learnt from oiuaB. 

1. It occupies the lowest poaitlon, ia often trodden upon, 
yet always looks pleasant. 

2. It yields ana bends before the slightest rebuke of ths 

S. Mow it, and it yields more shoota. Thus returns good 
for evil. 
4. Some grassea when trodden send forth a rich peifama. 
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—Clock-face. 



[Thb TiBM,— face, 1. Reftr to human face. How 
issiva of inward states, — joy, sorrow. An angry child 
shows anger in the face. Wliere do you see the fimile and 
merry ]augb ? The face is an index. It tella ua what ia 
going on within. 

2. Face means n-ulaide. Show hy esaniplea thia use of tha 
word. Elicit that oatside implieB an inside. Now take 
both meaniags and show that tlie clock-face is an index on 
the outside of what is going on inside. 

3. Dial. The face of a clock is often termed a dial. 
How BO ? The word waa first applied to the disk on which 
the shadow of the style was ttirown in sunlight. By this 
people knew the time of day. 

II. The hodb and minutb mabks. 

1. Hour dixdsiona. How many '? What are they P 
Equal. Why are they equal P How much of the time 
marked on the clock-face ia one honr ? How much ia it of 
a day ? Why not have clocks of twenty-fonr hours P 

2. Minute diuitiona. How many are there in the space 
betweeu two figures ? How many in all ? How much are 
five minutes of one hourP How much of an hour is one 
minute P In how many ways can you express five minutes ? 

III. The FiNGsaa. 

1, Their length. One ia longer than the other. Why 
this difference '? One points to the figures, the other points 
to the small marks, and these are at different distances. 

2. Their motions. How ranch does one exceed the other ? 
How often does the big finger go roand wliilo the little 
finger goes once? 

IV. The shape. Why circular? Would any other shape 
do aa well ? What do the fingers describe ? What are 
they ? Fingers are radii, and from a common centre des' 
cribe two circles. 

28.— A Plum. 
I. Formation op the pitlp, 

1. Porta of a plum. What are the parfsP Skin, pulp, 
stone or kernel. Which do you eat P Ail but the skin and 

.2. Palp. ContaiDB juioe. Cut one carefully , and th^e 
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ii a little on the knife, just enough to nioiBt«n it. Now 
Bqneeze it. Much juice flows out. The juice ia preserved 
io oelU. Compare with apples. How did it g<:t there ? 
Show neceseity of tubes. Let a child look at tbe pulp 
through a microscope, and t«ll what it seea. It will dia- 
oero fiue tuhea through which the juice flows into the ceils. 

II. OrFIOB OF TDK PULP. 

1. Sustenance. Draw out that when a plum ie uoripe 
the pulp aticks to the stone or ahell. How is this P Let 
Oie shell be broken. What ia inside ? What ia ita use ? 
By illustration show that the pulp is sustenance to the 
keruel, 

2. Shell porous. Show that the shell ia poroua, and that 
the juice flows through its pores till the fruit is ripe. 

3. Eipe plum. Take a ripe plum. Show that the pulp 
Beparatea very easily from the Stone. 

III. Vablbtieb of plumb. 

Some small, some large. Some have a line bloom od 
them. Very pleasant to eat, but too many produce slckueas. 

29.— A Street-lamp. 
I. Its parts and position. Draw one on the blaok- 

1. The post. What it ia ? Often a little broader at the 
base. Why ? It is hollow because it eoclosea a pipe. It 
is high. Why ? That its light may be diffused over a 
wider space, and that children may not meddle with it. 

2. 77ia lamp. Of glass ; this lets light through, but pre- 
vents the wind blowing the flame about ; hence it can shine 
with a steady flame. 

3. 77ie frame. Materia! is iron. This does not bum, 
And occupies little space. Tot is strong. At the bottom 
are two perforated doors. Why doors? How get to the 
burner P How turn on the gas ? Why are the doors per- 
forated ? Show the necessity oJ air. Point out the chim- 
neff. Where ? Why necessary ? Show that soot blackens, 
and that burnt air roust escape. 

II. Thk liuht. 

1. Gas. Where ia it from P How is it conveyed? Wliat 
property does that show in the gas P 

2. Flame. How is the gas turned on and offP Whera 
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the tap ? How does the man light it ? What ta the 
shape of the flame P Fan-like. By what contrivance ia 
this shape produced P 
III. Advantages. 

1. CoDtroGt a town lit with gas with a village or a 
Conntry-Bide, where there is not any. What are the incon- 
veniencee? What the dangers P 

2. Show that there is greater eafety to property when gas- 
lamps stand at short distances. 

30.— Dandelion. 

1. Where found. Often foand in large numbers in fields, 
by the side, and also ou the read-side. They have a bright 
yellow coloer, and give a jiretty appearance to the country 
roads. Whence did it get its name ? 

2. Tfte root. What is its shape ? How does it differ 
from that of a carrot 7 In what is it like ? What ia often 
done with the root ? Dried, roasted, ground, and mixed 
with coffee. 

3. The stem. What it ia as compared with that of colts- 
foot? Much thicker. It is also hollow. What do boya 
sometimes make oE it? Break the stem, — What sort of a 
jnice P What does it do to the hands ? 

4. The fioicer. Its colour. When open what shape ? 
What does it do soon after we pull it up ? What are the 
petals most like F The number of a buttercup may be told 
at a glance, but we have to take care and time in counting 
those of a dandelion. What sort of a calys has it ? Can 
you see the calyx when the dandelion ia open ? How is 
thatP 

5. Suda. When do they comeP How are they ar- 
ranged? They form a ball. Each seed is attached to a 
downy stalk. What is the use of this P How often seen 
floating in the air ! How is it they are home ao easily along? 
When childreu find them they often pufi them and count. 
What do they want to know 7 What would yon say of 
tlusP 



CHAPTER T. 



LESSONS ON AKIUALS. 



1. LesBODB on HoimalB extend the range, and iriden th0' 
parpoBB of object leflaoDs. Precladed in most part from 
bavfng the animal in presence, and confined to such make- 
shift subatitutea as pictures and atuffed apecimenB, there are 
not the direct meana of cultivating obBerratioD, aB in the 
caBe ot an object before the claeB, In thiB there ia no 
ioBS. For more ia sought and more is posaible in lesBona oa 
(wimals than the culture of observation merely. 

2. A threefold culture, exclusive of their moral parpoM 
is sought by these lessons, (a) They ofier a wide range a 
facts for observation ; facta that are admirably adapted to 
extend and strengthea the habit which the object leeson hai 
begun. Colour, size, shape, covering— its structnre, qnolitiea 
and usee, actions, food, modes of getting food, and otha 
things of like kind, give the material for this purpoBBL 
(h) They olTer also an extensive array of facta for the cul- 
ture of the conceptive faculty and fancy. Facta and anec- 
dotes abound illustrative of instincts, dispositions, babiti^ 
and iotelligeoce. These presented by graphic pictoring 
will not only call the higher poivers of conception and fano; 
into play, but will excite the desire and furnish the power 
of a more widely extended observation, (c) They offer 
also the means of cultivating the sense of relation and of 
incipient judgment. The marked instances of cesemblanoa _ 
amidst diversity, the opportunities of working out analogies, 
the relations that abound, and the adaptation of etructura 
to habits, food and circumstances, furnish the means imd 
suggest the propriety of this higher culture. It will be 
found, too, that such things are not only not beyond child- 
ren's powers, but that tbey are interesting and stimnlating 
in the highest degree. 

3. Lessons on animals should begin with those the chiM- 
ren have the opportunity of observing ^ for then only will 
they be able to carry out in practice th'i habit it is intended 
to form. Besides the discovery in famil'ar animals of things | 
that bad escaped notice, by gratifyii'g the emotions o{ 



and wonder, will stimulate and direct the feeling of 
i^. Such animals, too, when once known, will becooM 
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^pes by which the distant and strange may he made intel- 
ligible. Bnt lessons need not be confined to them. Those 
beloQ^ng to other lands may be taken which gire rich 
material for the exercise o£ the higher faculties, or where 
the adaptations are obvious, and not beyond the power of 
the children to realize. 

4. When a print is nsed, whethef it should be shown 
at once, or not, must depend on the immediate purpose. 
In the case of a familiar animal, no object is saved by 
withholding the picture ; and in fitich a case t)ie print 
should be employed chiefly for the purpose of introduction, 
and ae a reference during the lesson. Interest should not 
be frittered away by common-place remarks on what tlie 
pictore presents, but such points should be carefully worked 
oat that it caanot exhibit. But in the case of an unlcnown 
animal, it may be well first to give a graphic description of 
it befoie showing the print. This will exercise the concep- 
tive faculty, and will give the opportunity of correcting 
crroneooB impressions. When the print is shown, and the 
qnestion pat, "Of what is this a picture?" it should be 
followed up at once by " How do you know ? " " What 
makes you say so P " This will at once compel them to fix 
attention on those points by which they recognize an animal, 
and will show them the necessity of careful observation 
and of accurate description. 

5. In conducting the lesson, require such things that they 
have observed ; tell things that will malie them curious to 
observe, and give them the power to do so see that the^ 
have material for the exercise of judgment, and let their 
inferences be inductions from facts, rising snontaneously to 
their own minds, and not prompted by the teacher; bo 
graphic, and thus endeavour to give ideas and things rather 
than words ; and close every lesson by a description, em- 
bodying the chief facts that have been brought out. 

6. The moral purposeof the lesson should ever be present 
to the mind. Feelings of admiration awakened by sur- 
passing skill, manifested in innumerable particulars, will 
tend to awaken feelings of kindness towards the inferior 
animals, and will go far to prevent acts of thoughtlessness, 
CTQelty and tyranny to them. 
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NOTES OP LESSONS ON ANIMAIA 
31.— ^Tbb Cat. 

1. Form and appearance. 
Compare its form with some other animals, eo as to bring 

ont its beauty. Befer to the graceful moveiDeDts of a young 
kitten. Draw attention to the gbeay ekin, and the paina 
the cat takes to keep it clean. What a lesson for you ! 
Will you be outdone hy a cat? 

II. Skin. 1. Covered anth far. What kind of covering? 
Compare vith the hair of a dog. Why has the cat for? 
Show that the dog ia.more active, runs about more. Notice 
that cats do not like to go into the rain. Befer to a duok. 
How is it that its feathers do not get wet ? Point out oil- 
cells. Befer to other animals with a aimiiar provision. 
The cat has no such cells, hence its fur would soon get wet, 
ftnd the cat be injured. 

2. B^er to stroking the «ittn. Sometimes the cat makea 
a sudden attack on you, WhyP You have gently stroked 
her, why should she attack yon ? Refer to electric con- 
dition produced by friction. Use the experiment of cloth 
and glass. State that an electric epark may Bometimes be 
obtained from the tip of a cat's ear. 

in. Head. 1. Whiakera. Where placed? What ia 
their use P Befer to the cut's habit of rambling at night, 
and creeping throngh holes. Suppose a eat to try a hole 
that was too small. It might stick fast, and neither get 
through nor draw back. What a catastrophe 1 Now look 
Bt the whiskers. How are tiiey placed ? Measure them 
from tip to tip. Which would require the larger hole, ita 
body or its whiskers, supposiDg these not to he bent P Then 
if the whiskers pass the body will. 

2. Eyes, Power of expanding and contracting. How 
many liavo observed a cat's eyes. They often open them 
very wide. When ? They sometimes become very small. 
What is the shape of the pupil then ? A thin slit. Thus 
the cat can dilate and contract its eyesF Why has it this 
power ? Refer again to its rambling at night I Did yon 
ever meet a cat in the dark ? How were its eyes ? Tell 
that this power enables it to see in a very feeble light. 

Mimlk. What has it in its mouth 'f Did you ever 
ita longne ? How did it feel ? What are ita Ueth ? 
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It can kill mice and birds, and it likes to eat fleab, therefore 
iu teeth nre sharp and stroog. 

4. Sars. You see a cat lying before the fire. Scratch 
the table, so that you can only just hear it- What doea the 
cat do ? Sometimes it lifta its head. What does it do 
with its ears? Erects them, makes them stand up quite 
stiff? Can yon move your ears ? 

IV. Feet. 1. Cushions. Observe how softly the cat 
treads. It runs, but you hear no footfall. Suppose a mouKe 
or fl bird in sight. It creeps, it must make no noise. How 
Is this brought about ? Refer also to its jumping from 
great heights. The cushion breaks tbe shock. UowP 

2. Claics. They are very sharp. Kept in a sheath. It 
can protrude and retract them. Keeps them covered when 
not in use. Why ? Refer to their use. They must be kept 
sharp ; if not in a sheath they would wear, and become blunt. 

32.— The Cat's Habits. 

1. CTcan. It may often be observed cleaning its face 
with its paws, and brushing its fur coat. 

2. Damp and mauture. Does not like these. Will not 
wet its feet, but its liking for fish sometimes overcomes 
this repugnance. 

3. WaTmlh. Likes to lie in a tcann place in the day- 
time, hnt to ramble at night. 

4. Purring. Makes a peculiar noise when pleased. Likes 
to be taken notice of ; rubs itself against your legs, or 
against a chair or table. 

5. Fear. Erects its tail, which becomes very thick and 
swollen, when frightened or angry. 

6. Likings. It loves places rather than persona. Hub 
been known to return to an old dwelling, but after some 
days to forsake it, not seeing the old familiar faces. It is 
easily provoked, and will scratch the hand that has just fed 
it. But it paws very gently any young child that fondles 
it frequently. 

7. Frej/. Stealthily approaches it. Lutks piliently for 
\ooiB at the hole of a rat or mouse. 

33.— Lion- Ant. 

1. GkHEEAL Description. Our lesson is to be on the 
OrAnt. It ia very likely that none of you bftve seen it, 
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^etfOQ may toll meeomethingabont it. Ton think beosoM 
it is called an ant it ia an insect. Wei), it is an insect, 
though it is not like an ant. What is an insect? Refer 
to a fly, or a bee, or a wasp, for the things by which an 
insect is known. Give the size of the lion-ant? About 
that of a wood-louse. Any one show me that size? Its 
colour is greyieb, with black Bpots. 

II. Compensation. Sow it obtains iU food. There is 
Bomething else you can tell me. It ib an insect, and that 
it may live, it must have food. Some animals eat other 
animals. Name some. Well, the lion-ant feeds on other 
insects. What must be done before it can feed on them ? 
Afl Mrs. Glass said of the hare, " before you cook it, catch 
it," Now, I have something very curious to tell jou, Tha 
lion-ant cannot move forwards, it can only move backwards. 
How, then, can it catch its prey P Refer to the apidor. 
It lives on flies ; the fly has wings, but the spider has none. 
How does it catch flies P So that it has something instead, 
or, as we m ay say, something to compensate for the want 
of wings. What would yon call a spider's web ? If yOQ 
want to catch a thing unawares you set a trap. The spider'a 
web is a trap for flies. Now the lion-ant makes a trap, and 
so it has something to make up for the want of power to 
run forwards. 

III, Tbf bkhful contriveb. 1, Som it maket the trap. 
It raakea a trap in the ground. The trap is a hole like this 
in shape, and size. (Show a piece of paper rolled up like a 
fnnnel, and inverted, and make clear that the narrow part 
is nppermost. Give the size, the depth two inches, and the 
larger diameter two inches.) How can it make such a hole 
as that P What do people need who dig wells or founda- 
tions ? They have to loosen the soil and to shovel it away. 
The lion-ant must do both. Now, listen, the lion-ant's 
head is flat, just like a spade and fastened to its head ara 
two feelers, a quarter of an inch long, and made like spades. 
Its tail is like the point of this pencil. With its tail it 
digs the hole. What must its tail be P It must be sharp 
and strong. 

2. Now we will watch it. It has fonnd a nice plane. 
Where, think you P Refer to rain. Rain would fill the 
hole and drown the lion-ant. Then it must be where rain 
cannot Teach it. Look I It puts its tail into the groun^l 
and runa. How ? State that it makes a ring, then another 
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inride of that, nntil all the aoil of the mouth is looBencii. 
What then ? It darts its head and apade- feelers in and 
jerks out the aoil. So it goes on till the trap is made. 

IV. The WARY WATCHER. Hom it caU^hes its prey . State 
that the lioD-ant hides itself in the eand at the bottom of 
its den. What is it waiting for? Suppose an insect to fall 
ID, but not near the lion-aDt, It tries to escape. Can it ? 
Elicit that from the shape of the trap it will find it hard 
to climb. Yet, as the lion-ant cannot run after it — Why 
sot ? — it may make its escape. Now atate that the lion- 
ant jerks after it a shower of sand, and so hrin^ it hack. 

V. TuK CLKAN HODSEKSEPflR. WhoQ it has feasted on 
the juices, it casta the carcass out of the trap at least six 
inches away. 

VI. The wondehfdl ckahbk. The lion-ant becomes a 
dragon-fly, and is famous as a wasp-killer. 

34.— The Honey Bbe. 

1. IssECT. 1. Exhibit a iee—a preserved ipecimtn. 
Draw attention to wings and legs. How many legs on 
each side ? How many wings F 

2. Look at the bee unthout ita legs and wings. It has 
a head and ita body is in two parts ; so that in all there 
are three parts— head, thorax, and abdomen. 

(a) Head. Show that like ourselves it can hear, see, 
taste, and smell. These by organs in its head. By refer- 
ence to its antcnnce show that it can also tonch, like we can 
with the ends of our lingers. Hence it learns by its bead 
many things necessary for it to know. How does its 
knowledge differ from ours? It hns no means of retaining 
it. It only wants it for present purposes. 

(6) Tkurax. To this are fastened its legs and wings. 
These are instruments of moremeoL So that the motions 
of the bee are governed by the thorai. Where, then, 
should you take hold of a bee so that it may not sting you ? 

(e) Abdomen. Thia is the part in which its food is con- 
verted into nutriment. Notice the two tnbes running down 
the sides for the admission and conyeyance of air. 

3. External Si-ekton, How is the bee kept in shape ? 
Refer to ourselves. Our bones form en internal skeleton, 
the bee has an external skeleton. Describe it. Give the 
lena inaect, and examine on preceding points. 
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II. Habits. Stmctural ai^aptationfi. 1. Honey-ga& 
Refer to bees on flowera. How do they settie ? What ai 
they doing ? If Dot able to tell, refer to their bive, &nd 
what is found there. How did it get there? Where did 
the beea get it from ? 

(a) lie lojigjte. Refer to honey-eackle. The honey is 
deep dawn, yet the bee gets it. How ? Briog out that it 
lias a long tungue. Describe it, and its four joints. What 
are these for ? Where does it put ita tougne when not in 
use ? Nicely folded up and put out of its way. Deacribe 
the lateral opening of the mouth. Deduce a lesson to 
away things tidily after using them. 

(b) Honey-hag. Elicit that the bee does not c 
home every drop of honey as soon as it gets it ? What 
would that be? A sad waste of time. It gathers a little 
here and a little there. How does it keep xt'i It must 
have a place to store it. Describe the houey-bag situate Ji 
its moutb. 

2. Fallen, or hee-hread. Describe pollen. Where hare 
vou seen it ? Elicit tbat it easily comes off the flower, and 
Etieks to the finger. Infer tbat when a bee gets into a. 
(lower the pollen will stick to it. Compare with a lad'a 
bead in a flour-bag. Now draw attention to the bee's legs 
covered with little bairs, by means of these it can brusli oti 
the pollen. 

State that it misee pollen with honey and eats it. State 
also that the honey -gatherer gathera pollen for the workers 
at home. How does it carry it ? Describe the " baskets " 
in the two hind legs. Tell the children to notice bees 
gning into thetr hives. Many have their hind lep laden 
with yellow pollen. 

Beea are tidy, industrious, careful, and generous. One 
works for the other. 

35.— The Wasp. 

I, Description. Draw this out. How do they distin- 
guish a wasp from a bee. Notice iu elegant shape, ita 
yellow rings, its head, eyee, and antennte ; also ita thorax, 
legs, and wings ; also ita abdomen, long, slender, elegant ; 
the female furnished with a sting. 

II. Stedotubb AND HABIT8. 1. Wifga. Compare aa to 
Inge beetles, crickets, dragon-fly, and bee. State that 

Jmecte are dtatingaiaUed by their wings. The wasp, bee, 
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'^d ant are alike. Tlie wing is a membrane. It hits arte- 
ries, veinB, nerreB, absorbents, and cellular tissue. These 
insecU termed hymennptera. State that its wings help 
lespication as well ss flight. 

2. Jaw», Draw attention to the nest. The material ia 
paper. This paper has been made from woody fibre, often 
cnt off a dry window-frame. How ih this done p Point 
out that there are two contrivancea. (a) Serrated jaws, 
which are very strong, by which it separates the fibre and 
masticataa it. (6) It also Becretes a eticky fluid, by the 
aid of which it forms the masticated fibre Into a pulp. Give 
other instancea of powerful jaws, as in the burying-beetle. 

3. Nat. (a) tig sitaatitm. Point out or elicit that 
wasps' nests are found in various situations ; infer that 
wasps are of diflerent kinds. The common wasp makes its 
nest nnder ground. It is globular, twelve inches in dia- 
meter. What is its c ircom fere nee ? How does it make 
the hole ? Describe this and the two passages by which 
the wasps enter or leave the nest. The passages vary in 
length— from aii inches to two feet. The passage is zig- 
zag. Describe the contrivance of arches and pillars, placed 
concentrically to preserve the nest from destruction by rain. 

(6) Its use. It is tlieir home. Here wasps are born, 
live, work, and die. Like other insects, its first stage is an 
egg, its next a grub. Unlike the grubs of many insects 
which find their food where the egg was laid, or like others 
which seek their food, the grub of the wasp has its food 
broHght to it. Hence the nest is needed for the grub. 

4. Food. By reference to facts which children may ob- 
serve, Ehow that wasps feed on fieBli. Point out also that 
they collect the juices of fruit in bags, and that they carry 
insects in their jaws to the grubs. Infer also tnat the 
stayers at borne are fed by the outside workers, 

36.— A DccK. 

I, Description. Let us try to make a picture of a duck. 

" from twenty to twenty-four inches in length, and from 
y to thirty-six inches round. Its body is not a cob, 
like tbat of a hen, but is longer and flatter. Its neck is 
long and curved. At the front of its head is a bill, broad 
and flat. Its feet are short, and its toes webbed. Its legs 
US pkced far back. What is it covered witli t 
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II, Bthucttubb and habits. 

1. S/icipe. point out that habits often depend on food. 
CompAre the hen and the duck. Tlie one scrotchefi the 
ground for its food, Iience baa strong claws ; the other often 
gets its food out of the water. Hence it is often fonnd on 
water. The shape of its body fitted for floating on water. 

2. Sow preserved from the effects of vrater. Get from tho 
olasB the effects of water. Chilling and softening. Draw 
attention to the means to keep worm. What would be an 
effective proTision 7 Show the down especially' on the ex- 
posed parts. How does this help ? But water saftena as 
well as chills. How kept oBV Put some water on a greasv 
plate. What oocnrsP Infer that this would be a good 
coDtriTance to keep ofT water where things were exposed. 
Now give the facts of the smooth polished feathers and the 
oil-Escs. Herene have a special contrivance for a special 

3. JUotioni. Refer to its movements on land. Tbey are 
awkward and ohimey — called waddling. Bow is this? The 
legs are placed far back. Now point out ita motions on 
water— graceful. Show adaptation of the body. Notico 
also the position of the legs. Show how much this assists 
in diving. Draw also attention to the webbed feet. Why 
are they webbed ? Show that a broader surface strikes the 
water, therefore a better fulcrum, and a greater onward force. 

4. Food. It lives on small fish, insects, and worms. ItB 
food where ? Often far below the surface, hence it has a 
long neck, power to dire, and to breathe nnder water. 
Compare its bill with those of the swallow and the hen. 
Show how each is adapted for getting its own food. Draw 
attention to the fringe. Food should be clean, but the dock 
often draws worms out of the mud. They are held in the 
beak and washed. The fringe keeps the mud out of the 
mouth, 

37.— A PiQ, A Lkssok for Little Ones, 

1. A pig lives in a sty. This is often very dirty, hencs 
any filthy place called a s^y. A pig will sometimes lie in 
the dirt, hence we sometimes say of dirty boys, as filthy as 
ft pig. 

2. Pigs really like a clean bed, but they soon dirty it, 
Sucli a bed as theirs wotdd make qb very wretched. Com- 
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pare &e pig's skio with man's. It is thick, flon can ihe; 
tell ? It is so thick that the prickly straw does Dot hurt it, 
nor does the wet maks it cold. Its skin ie just as thick as 
it needs for its home. Compare with the horse, cow, aod 
elephant. 

a. Pigs eat things that would otherwise be waat^. Potato 
peelings and the leavings of the dinner-table. Such living 
cheap. Hence it does not cost much to keep a pig. When 
the pig ta killed what then ? We get pork, ham, bacon, and 
lard. Thus we have turned what we cannot eat into good 
food. 

4. Pigs make a curious noiae when they want anything. 
It is called a grunt. But they can make a much louder 
ODe, and they do when being killed. 

5. Did you ever look at a pig'a foot ? Is it like that of 
a horse or that of a aheep ? Did you ever see a. pig rise to 
its feet ? On which legs did it get up first P 

6. If you were near a sty that yon could not see, wonld 
you know it '/ How would you find out ? 

7. The fanner gets manure from its sty. But for itaelf 
it ie of no nue till it is killed. Bambo said, " It is the only 
gentleman in England." What did he mean ? 

38.— Aard-Vabk. 

1. Show a picture of ore, It looks like a pig. It has a 
curious name. Aard-vark. Aard means earth, vark means 
hog. Then its name means— ? 

2. Where would you expect it to live ? Yea, it lives io 
the earth. Tell me some other animals that live in the 
earth. Molea and rabbits. These animals make their own 
holes or dwellings. How do they 'i What are they called V 
Burrowing animals. 

3. The aard-vark makes a hole in the earth. Men want 
tools, but burrowing animals use none. The aard-vark 
uses its claws. It has four toea, with strong hard nails on 
its fore-feet. By these it scrapes the earth. 

4. It feeds on termite ants. These make hills so strocg 
that a waggon-wheel will scarcely break them. The aard- 
vark pierces them with its claws. Having made a hole 
wide enough it puts its snout in, and protrudes its timgue. 
Itu tongue is very long, and covered with a sticky moisture. 
"" " M stick to it, like sugar would on yours. 
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5. It is difficnlt to catch, 
another digs with a spade. It ii 

39.— Doa. 

I. Deicription. 
Draw attention to ita ehape as compared with the cat. 

Elicit tliat there are man; kinde of dogs. Elicit the kind 
of covering it has, and tlie varieties of covering in different 
kinds. Elicit that ita ears are pendent, its nose cold ia 
health, that it can easily turn its head, the muscles of its 
neck being very numerous. Its spine very flexible, so that 
it is unfit to canr burdens. 

II. SaUts. 
Elicit that it proceeds by jerks and boiinds when running. 

It laps when drinking. How ie the tongue adapted to this t 
It likes to bury bones ; for this purpose it burrows with its 
noae. In attacking its prey, it does not approach stealthily 
like a cat, but openly and baldly. Not bo cleanly as I' 

III. Domestication. 

1. It is tbe friend of man. It attaches itself to him. 
is faithful to its master, sad careless of strangers. Give 
HBPcdotes. 

2. It has the faculty of imitation. Proof of this in h' 
bark. Wild dogs howl, but never bark. Doga bark in 
imitation of man's speech. 

3. It is intelligent and teachable. Refer to blind beg- 
par's dogs. To common instances of "fetch and carry." 
la instaucea of dogs taught to abut a door, or to abstain 
from touching meat till permission bas been given. To 
their imitation of death at tbe word of command. To their 
purchases of food, taking a penny and receiving its value. 

4. Bensible of praise and blame. Wags ila toil when 

I pleased or praised. Buns away with its tail between its lega 
when blamed. Has it a " 

.,:, 
othe 
tim. 



I. Where seen ? In houses. These called kou»e-^)ider». 
Aluo seen in gardens. Called garden- tpiderg. Ask for 
other kinds. Some very large, others very small. Some- 
times called an insect. But this not correct. Notice the 
I differences between a Sy and a spider. Examine on the 
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piarks of an iosect. How many pairs of legs haR a Hjiider ? 
llB body IB in how many parts P Spiders can licar and 

2. lU tmb. Of what name? Fine threads curiously in- 
terwoven. How are the thieads made? Where is the 
material from ? Wbat is it like ? Compare with treacle 
and water. WateT falls in drops, treacle will run into n 
fine thread. The spider's threads are aticky like treacle. 
How is it the spiders'a thread does not break when a apider 
hangs to it f Would a thread of treacle hold the spider's 
weight? Point oot that toffee when hot is soft, hnt as it 
coola it hardens. Compare with the spider's thread. State 
that each thread we see ia made up of thousands of 6ner 

3. Describe the web of garden spider. Circles ooter and 
inner. What call this arrangement ? Give other instances. 
Notice also the radii. Elicit that the concentric threads are 
more elastic than the radii, and are sticky and transparent. 
The radii arc opaqne — not very elastic, but strong. 

4. The apider spins its web. What for P The spider 
is — where ? Hidden. A fly touches the web, the spider 
feels the vibration, and riisheB out on its hapless victim. 

41.— Elephant. 

I. Adaptatirm of legs to iceight. Give its siae eight to ten 
feet high, and its weight three to five tona. The children 
to give weight in Iba. Illustrate by tons of coal. What 
would such a weight require? Refer to heavy bail dings, 
to portico in front of ciiurch or other edifice, to roof of 
cathedral. How held up ? Look at the elephant's legs. 
Why thick ? Why straiglit ? Suppoae they were crooked, 
what then ? 

II, Adaptation for food. Compare a baby, boy, and 
roan. Which requires most food ? Compare other animals. 
Then infer that generally the larger the animal tlie more 
food it will require. The elephant is the largest of land 
animals ; needs much food. Where, then, should it live? 
Bef er to the prolific vegetation of ita habitats. 

" Bcrstch ths auil nod it jiulds s crop." 

Itb also found in foreata, and eats the thin uboota, Foi 
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urging its way through tlie trees it needs a thick ekin. It 
ueede protection also for its eyes. How is thia met ? 

III. Adaptation to drin]c. It lives in & hot counlry. 
Needs much water. How reach it? It has a large head, 
very heavy. Its tusks weigh from 150 fo SOOlbe. Sup- 
pose such a bead on a long neck. It would require strong 
muscular force to lift it. Illustrate by attaching a heavy 
weight to the end of a long pole, and trying to raise it 
from the other end. Show compensation to the elephant in 
Its trunk. It has no need to lower its head. Trunk eight feet 
long, prolonged snout ; but hollow valves inside to prevent 
the water going too high. Refer to the fact that it is often 
Bway from water. It has a pouch that will hold ten gallons. 
n._ i_ 1 ... ■_._ :._ ., ..._._ ty jjg trunk, and 



42. — Eabthwobh. 

1. Inthodtictios. Whv called eor(A-worm ? Compare 
with water- worm and sand worm. 

II. Steuctcbk. 1. Cohvr, (a) What is its colour? How 
is it produced? Befer to blushing. How is it the skin is 
red ? Compare the worm with caterpillars that change 
their colour with their food. The earthworm does not. 
Infer that it has red blood. 

(b) Circulation. It is red all over ; sometimes paler down 
one side. Compare with man. How is man's blood pro- 
pelled ? By means of heart and blood-vessels. Give the 
fact that the worm has three force- pumps and two seta of 
blood-vessels. 

(c) Why has it red blood? Elicit that it is food for 
birds, that birds often fly high, that rod is easily distin- 
guished on grass or soil. 

2. Shape, (a) Kind of body. Compare with a black 
lead pencil. Notice its pointed head. What compare it 
with? Other animals of similar shape. 

(6) Boring. Oflcn found coming out of the ground. 
Leaves a hole. This hole it has made by boring with it« 
head; What does that show ? 

(c) V'^fen- Soil presents a rough stirfacc. When 
bored th'j jugh there would be great friction. What would 
this reqiii"e ? Great strength. Elicit that worms exude a 
alimy moisture. Tbey do this when baring. What efiect 
will that have f u 
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^^^ Skeleton, (a) Rings. Describe them. Tiiere are 
120 in a. full-grown worm, Tliey are joined by four banda. 
How ? Wliat is their use ? Cumpare witli the boDea of a 
man. Thej preuervs itB shape. 

(6) CrawltTig. Show the motion by means of a string of 
rings. Hon is it that it does not slip bs,ck 'i Befer to its 
bristles and hoobs. 

4. Neroee. Touch it. What does it do ? Why is it sa 
sensitive to touch ? Refer to the fact that if yon stamp 
on the ground worms will make their way to the surface. 
Befer also to moles burrowing, and show that this scDsitive- 
nesa apprises them of their danger. 

in. UsEa. 1. It makes holes in the soil; these get 
filled with rain, which is thus enabled soon to penetrate to 
the roots of the grass. 

2. Elicit that leaves are ofteo found dragged partly into 
the holes. Worm frightened and left its work. It takes 
these leaves in for food. But many of tliem decay, and 
thus become manure to the soil. 

3. Soil heaps. Elicit that in a place where there are 
many worms there are numerous little mounds thrown up. 
How have they been ? Give the fact that by this means 
in course of time a deep layer of soil would be laid over 
the land. 

43.— Sheep. 

I. Degcbiftion. An animal often seen in the fields. If 
you go near it runs away. Often has a black face. Some- 
) curly horns. It has four legs, a thick, woolly 



often seen ? Why in the fields ? It gets its food there. 
How does it get its food ? How many rows of teeth 'i Did 
yon ever examine a sheep's mouth ? What is there at the 
bottom ? What at tho top ? Bring out that it has to cut 
and grind. Compare with a knife and trencher. 

2. Feet. Compare with the feet of well-known animals. 
A cat holds its food with its feet ; so does a dog. A hea 
nsea its feet to scratch the earth. But the sheep does not 
need to do these things, hence its feet only used for walk- 
ing. What would it require ? Point out the material — hoot. 
It has no feeling ; heuce ivalkiog, though it wears it, do« 
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Dot bnrt it. Point out tbe parts. Asli for other don 
footed animala. In what are they alike ? 

3. Woal. Sheep live in flelds. Out in all weatbere. 
Lie on graaa. Pleasant for ua to do eo in suramer ; but 
in winter ? or on cold spring days ? Wool keepa the aheep 
warm. We make it into flannels and clothes for the same 
purpose. The wool ia thick, in fibres, curly, shaggy i 
winter. 

Ill, Habits. 1. How does it rise ? On hind or for* 
feet flrstP What other animala do the same? Does ths 
horse ? On which aide does it moet frequently lie P 

2. Timid. Easily startled. Gets up and runs away ai 
yon approaoh. 

3. Gregarious. Followa tbe leader. Give instances in 
which this baa led iuto peril. Hence called " silly sheep." 

4. Liable to stray. Point OQt also with what care they 
have to be driven in towns, lest they take the wrong tam- 
ing. How of len they go astray, 

44.— The Horse. 

I. Intboddction. a domestic aniiual. Compare domeatia 
and wild. In form, beaufy, strength, and speed it is ii 
surpassed. All it has is at man's djiuposal. It is ma: 
servant. 

II. Stbuctdral adaptations. 

1. gytin. Most animals that are used for burdens have 
thick skins. Thin akina would be aoon worn by friction. 

2. Bair. Easily cleaned. If the hair were rough what 
J would combing he ? A painful operation. Elicit that 

exertion producea heat. A horse is often aeen to aweat ; 
' infer that fur or wool would not he so suitable aa hair. 

3. Mane. Beantiful, adds to the horse's appearance, fiy 
reference to tbe fact that a alight touch on its neck acts as 
a stimulus educe that the seek is tender, and that the mano 
serves as a ptotcctioQ. Compare with hair o 

i. Tail. Long. What seen to do with it? Knock fliei 
away from its side. Can move it in all directions. 

5. fiet Not cloven. What does it wear on its hoof P 
fliig» are these put on ? Elicit that the hoof baa 
eltmv TS *'^^ horse has no pain from this. Point out the 
wj'Ji that ifi^' body, refer to its rapid movements, — the whols 
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^reTght of its body coming dowo oa its legs and feet. How 
ia tbe sbock broken? How ib it that the banes do nut 
break ? Give the beautiful coDtrivauce by meaaa of wLIult 
it ia preserved from injury. 

6. TeeCh. Wbat does it eat ? Whers does it often ob- 
tain tbia F Wbat sort of teeth boa it ? 

III. Habits and t;8GS. 

1. The form of Us hack. How nicely adapted for riding. 
Give anecdotes of cases when it has seemed proud to bear 
its maater. 

2. Notice ili intelligence. It knows ita roaster's voice. 
It obeys the word of command. It even seema to nuder- 
fitand hia eye. It can be taught. 

3, Point out how careful it is. Picks its way through a 
crowded street. Has been known to lift a child out of its 
path and put it on the footpath. 

4, Mow does it riaet On its forefeet or bind feet first ? 

45.— Tub Camel. 

1. iNTRODUCTiotJ, Animals used as beasts of burden. Not 
the same everywhere. Some countries require Gpecinl fit- 
nese. Give inBtaacee. Horae, oaa, reindeer, elephant, 

II. Its habitats. It is found — where ? In the hot 
couiitriea of the aouth, and of Che eoutli-eset ; Africa, 
Arabia, Syria. Deacribe the deaerta. Want of vegetation, 
except at distant spots. Oases. Notice tbe want of water. 
The surface very sandy. How produced p 

III. Its joqrubys in thb desert. It is taken long jour- 
Deys. Hundreds of miles. What sort of journeys are they ? 
Refer to the toil in walking in aand— hence these journeys 
very fatiguing. Wliat else? State that tbe camel ia 
capable of soataining fatigue, hunger, and thirat. Give 
instances of patient endurance. 

IV. Structural adaptations. 1. lU hump. Tin's de- 
oreasea in tbe absence of food. Infer that it becomes a 
source of sustenance. Compare with animals that sleep 
through tbe winter. 

2. Its atomach. Like other ruminanta. Bat travelling 
where water is scarce It has the means of preserving a 
mpply. In itu pouch there are cells in which water ia kept 
till it is needed. 
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3. Fiet. Very large, two lobes each with a too , __, 
ooveTed underneath with a etrong, tough, and pliable skin, \ 
which Qnitea the two, yet allows the foot to spread. What 1 
is the advantage of this ? Snppose its foot was like that o2 f 
a horse P There would be greater labour in moving over the 

4. Eye. Describe the sand sIotoib of the desert. Fine , 
piercing sand — very penetratiog. Eye needs protection. 
How is this accompiislied ? 

5. Knee. Kneels to receive its load. Often down a long 
time. Knee adapted to this. How P 

46.— The Cow, 

1. Intboddction. Lesson to be on the cow. Where often 
Been? Where elseP Where in winter? One of tha 
domestic animals. How so called P Name others. 

II. Description. 1. lu head. Sort of head ? Where 
wideit? What on its head? Not on all. Cows dia- 
tinguifibed by the size and sliape of their horns. Ears ; 
where placed ? What kind? Byes; what sort? Heavy, 
dull, glazed. Thus we say of a dull lad, " Cow-eged. 
Bef er to the gaze of a cow when you enter its pasture. How 
quickly it turns its head to look at you. 

2. Neck. Long, flexible, elastic. Can reach the ground 
easily. Muscular exertion in lifting its head. 

3. Body. Tliick, barrel-like, compare with hog, contrart 
with horse. Heavy. Prized for ita weight. How so? 

4. Tail. Placed higher on some kinds of cows than on 
others ; one of the means of telling the kind. Long. Used 
for driving away flies. Bushy towards the end, so that ths 

I lairs may spread out. 

' 5. Legs. How manyP What must they be ? Refer to 

weight of the body. They huve to sustain this weight. 

Point out the difference in shape between the fore legs and 

the hind ones. 

G. Feet. Each foot has a double hoof, hence called 

cloven-footed. The hoof destitute of nerves, and therefore 

of feeling. Feet only used for walking. 

III. SrHncTUBB IN HELATioN TO HABITS. 1. Skin. Where 
!ow is often seen ? Lying in the fields. Wliat it needs ? 
^ thick skin, that it may lie with ease, and to be kept 

\ What ita skin is covered with ? How this diflen 
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from that of tha horae? Rougher and thicker. Horeea 
combed and brushed. Some farmers brnah -their cowh, 
especially when they cannot bo taken to the fielda. What 
for ? The friction acta instead of exercise, 

2. Tuih (Old food. In the flelda gathers ita own food. 
Slowly. Goes along feeding. Avoids aome kinda of plants, 
but will eat them in the winter along with others. How it 
ccopa its food. How many teeth ? Eight in the lower jaw, 
when complete. How ia the upper jaw formed? A calf 
when it is a month old has eight teeth, called milk-teeth. 
Gradually wear and fall out. Beplciced hj degrees. 
Changes that occur. So that the age ot a cow m known by 
its teeth. Ita age also told by its horns. How ? 

3. Stomacha and ckeuHiig the cud. Cow often seen 
lying, and moving its jaws. Condition placid and aleepy. 
Has not time to chew Ita food while cropping. Passes it 
into the paarecA, from this it is brought back into the 
mouth. What for F What doea that show ? 

47.— The CaAUBLEON. 

1. Jntrodwelion. Subject named. Perhaps some have 
read a sto 17 about it, and can tell what the dispute was about. 
It does not live in this country. Not warm enough for it. 
If brought here, where would it lite to he ? Tell of one 
that used to cling to a. fender before the fire for hours 
together. 

II. Slructural adaptations and habits. 1. Body. Most 
lizards touch the ground with their bodies as they move 
along, but not so the chameleon. Point out how this in con- 
trived. By a drawing show the convexity of its back, 
oepecially towards the head. Infer that this is due to the 
shape of its spine. Notice also the length of its legs. 

2. ^eet ana tail. State that it lives in woods. Spends 
its life on trees. It can climb. It holds on to trees. How 
are these things brought about '/ (a) Deacribe ita feet. 
It has four. On each foot five toes. Three toes point for- 
ward, two backward. These toes havo joints, and where 
they are joined a sort of palm ; hence by these feet it can 
claap the branch, (b) But auppose it to awerve on one 
jide. Now describe its tail. Very long, and so formed that 
it can twist it round the branch, and thus steady itaelf . 

~ " Very large and projecting, Uke two globes. 
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Elicit tliat tbey will need protection. What might hurt 

them ? They are covered with the same kind of ekiu u 
era the body. What must not be covered ? The pupil, 
te that it can, when it likes, see forward and backward 

at tbe eame time. Refer to ourselves. We cannot direct 
I eye t" an object without directing both ; but I 

chameleon can turn one eyeball one way, and roll the other 

an opposite one at the same time. 

4. Tongue and food. It lives on flies and other ineecbL 
Remarkably slow in its movements. It cannot eeek themj 
how can it catch them 7 It lias a long tongue, abaped lika 
a worm, with a bulge towards the end. It can project ita 
tongue six inches. When in its mouth it lies in a sheath. 
Now watch it. One of ita eyes liaa caught sight of a fly. 
hovering near. It immediately brings both into action. At 
length the fly is in tbe right place ; the tongue darts out, 
and the fly ia caught. It never misses its aim. What does 
tbat show ? That its vision ia keen. What ebe does it 
fibow P How was the fly caught ? Then it muat hava 
stuck to it. State that the bulging part ia covered with a 
thick sticky fluid. State that it can live for weeks withoat 

5. Breathing. Lang very large ; when filled with air, it 
becomes transparent ; hence the ancients used to say that 
air was the chameleon's dish. 

6. Cliange of eoloitr. Give the facts. To what dneP 
Refer to cause of colour in me human skin. State that in 
the chameleon there are two pigments, over which it faaa 
some power. 

48.— Taa Faoo. 

I. Ite higlory. It is first an egg, lying at the bottom of a 

Sool of water. After some time it rises to the surface and 
oats. What does that show ? Compare with a cork and a 
atone. When thus floating what aurrounda the egg 
jelly-like substance. After some time an eye is seen, t 
very soon there is a tadpole. What is it like? Where 
does it live ? On what does it feed ? Decaying vegetable 
matter, and differs from the frog in having soft lips, teeth, 
and chewing its food. How does it breathe? By gills. 
It changes and becomes a frog. 

II. Structure and habitt. 1. lit abode. Where seen f 
Soujetimes on land, sometimeB ia water. It can live in botii 
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■IT and water. Hence called amphibious. Ask for otiier 
inataccea. Give facts to show that it cannot da with great 
cold, nor with dry heat. Hence it buries itself in winter in 
the mtid at tlie bottom of pools. 

2. Its molioni. Let us look at its legs. How many? 
Which are the longer ones? Point out that the hind ones 
are twice the length of the front ones. How does it mova 
on land? It walks, or runs, or leaps. Which does it do 
moet frequently ? Point out that its hind legs being longer 
fits it better to jump. How ? Point out also that it haa 
strong mnacleg on the thighs and calf — very like those of a 
man. State that it can jump twenty times its own height 
and over a space fifty times ita own length. Infer that it 
has strong muscular power. Did you ever see a frog in 
water ? What waa it doing ? In what way was its body ? 
Lying flat. What does it use in swimming? What are its 
feet? How does it kick out? Point out that because of 
the position of its knee-bone its hind-feet are directed out- 
wards. How many toes on the fore-feet P How many on 
the hind ones ? 

3. lit food. Lives on insects ; hence carnivorous. How 
are they caught ? Describe ita tongue. Curiously placed 
in its mouth. Our tongues fastened at the bacii! of tho 
month, but the frog's tongue ia faateced in front of ita 
mouth, and the point is down towards its throat. How 
brought out of the mouth P Show that it ia turned aa on a 
hinge. How much of it will be out of the mouth ? The 
whole of it. When it sees an insect near, it turns its 
tongue out quickly, and catches it. It never misses. What 
does that ahowp Keen sight. How caught by its tongue ? 
Covered with a sticky fluid. Where caught on its tongue ? 
Oil the upper surface. Where will this surface be in the 
month 7 The under one. Point out that this causea the 
insect to he crushed, and then it is swallowed immediately. 
There is no room for chewing. 

4. lU hreatking. Air is necessary to its life as it is to 
ours. State that it has no pharynx. That it has noBtrils, 
which open into ita mouth. That if yon kept ita mouth 
open two minutes in dry air it would die. Infer that it can- 
not breathe with ita mouth open. How is that? Explain 
that the point of the tongue closes tip the nostrils inude, 
bnl when the mouth is shut air enters it through the nos' 

^nb, and then is forced into the lungs, so that it is ju^t like 
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Hwallowing. Infer that this ia a troubleaome process. StaM ' 
that it can also breathe through ita ekin. Aftergiviog facta, 
let the childran infer that the akin muat be maiat, or it cno- 
not take in air. How is this? State an experiment. Hold 
a frog in water, with its head oat, for half an honr ; on 
taking it out it weighs half as much again. What does 
that show? It mnat have absorbed water. Point out that 
if you surprise a fiog, in its fear tt will spurt out some of 
thia nater. 

49.— Thb Book. 

I. lis abode. Where is it found P Builds on high trees 
in the neighbourhood of old manBiona, or near towns. Its 
nest is built of sticka. Often contains four or live young 
ones. Infer that it needs to be strong to bear their weight. 
Forsake their neata for the wooda in winter, return to them 
in spring. Often to be heard aquabbling over theii nests 
when building. 

II. Its Food. Insects and grain. It prafera the insects, 
Likea the wire-wonn and the grub of the cockchafer. Point 
out that the cockchafer laya ita eggs in the soil, and that 
the grub is found there. How doea the rook get them ? 
Look at its bill. Long, thick at the baae, pointed. Thrusts 
h into the soil and turns the soil over. Wears away the 
feathers at its base. It is ofteo seen following the ploagh. 
What doing? What will the plough turn up besides soilP 
These grubs very deatructive. Sometimes the rooks eat 
grain and seed. Thia not liked by farmers. Sometines 
fanners liave killed all the rooka, and next harvest had no 
cropa. What does that show ? Hence it ought not to ba 
grudged the grain. Grain ita wages for good work done. 
What is the food of young rooks ? They eat cockohafera. 
They Gnd them on trees. In what months ? 

III. Its voice. A croak ; but it can produce other 
sounds. It has some power of mimicry, and haa been known 
to " bark " like a dog, and to imitate the note of a jackdaw. 

IV. lU colour. Usually black ; but some young ones 
have whitish feathers. This ia a sign of weakness. Old 
birds sometimes change to a lightish colour. 

V. Itsftet. Three toes forward and one backward ; each 
has a hooked claw. 
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50. — Akihai«. 



I. Orowlh and power to obtain food.. Compare a vege- 
table and an animal. Botb grow. The vegetable is con. 
fined to one spot. There it draws the means of eupport by 
its roots and leaves. Animals have to seek their food, lience 
they have the power of motion, and an arraDgemeot of 
organs for that purpose. 

II. Difference in the chlMng of animah. Man's sltin 
thin and soft. Compare with that of the horse. The dif- 
ference ia becauRe of the difference in habits. Look at the 
Bheep and the goat. Both require warmth, for both live 
out, and are often found on hills, yet the sheep has wool 
and the goat hair. Why this difference ? Point out the 
ooropensation to the goat in its more active habits. Give 
other instances, as that of the dog and cat, duok and hen. 
Infer that each animal has that covering which best eaits 
its habits. 

III. Differences in e3:temal tlnicluTe, 

1. Notice difTerences of form in classes of animals. 

2. Point out differences in the size and shape of the 
bead. Give remarkable instaoces of adaptation. 

3. Describe the feet of the horse, cow, dog, cat, hen, 
duck. Could one be interchanged with another with ad- 
vantage ? 

4. Point ont differences in the ears of common animals, 
each 38 cat, dog, sheep, hare, cow, horse. Point out special 
adaptations. 

5. Infer that each animal has that special provision which 



CHAPTER VI. 

LKS80K8 or INFORMATION. 

School life, as observed on a preceding page, may h 
divided into three periods, each having its special character 
iatics, and presenting therefore distinct objects to the teacher. 
In the first period the great pnrpose is to put the child in 
possession of those faculties of int«lligence more imme- 
diately connected with the senses. The development and 
culture of these faculties themselves, rather than the mental 
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Btorea that nay be accumulated by tbeir meana, sbonld ba 
the Gonatant aim. Not that such leBSons can be given n'' 
out furnishing the mimi, nor tbat anoh a l«8t ought no 
be applied, as, " How much bas been carried away P " 
aa it is eaaier to give forms of words than to develop ideas, 
Bud as it is quite posBible for even a good teacher to be 
deceived by the appearance of knowledge when the reality 
does not exist, it ia highly desirable that the former should 
be the test of succeBs. 

Not losing sight of the preparation and discipline of tha 
inBtmments by which the materials of knowledge are ob- 
tained, yet as the child advances in power anotber object 
must be pursued. There are faculties of the intellect which 
will require culture. But before such culture can proceed 
the mind must be stored with the materials on which they 
work. The junior period is this storing-time. The memoir 
now is Btrong and tenaciouB. It should be filled with such 
facts as the child may need for itu after growth. Nothing 
shonld be given into its charge but what is worth its guard- 
ianship ; and care should be taken that it is ho given as to 
prepare the way for tbat more active employment of the 
intellect which belongs to the succeeding period. 

Here, then, we find our rules for the lessons of the period. 
Of course it is assumed that during the whole time tha 
child is advancing in the arts of reading, writing, and arith- 
metic, and tbat it Ib taught to apply these so as to advance 
the general purpose of the period. 

The period is marked by a marvellous growth of language, 
and the child ia apt at taking words which to bim have no 
meaning. Now this process, which it is neither possible 
nor desirable to prevent, will fumisb a great obstacle to 
cnccessfu! teaching. If the teacher is not careful, forms of 
Bpeech will be picked u|), and words, only words, lodged in 
the roeroorv. But the mind must be stored with ideas, facts, 
and thoughts, not with verbiage. The facts and things 
given muBt be more than a form of words. They must be 
clear and intelligible. Often children answer questions 
accurately when they have no real knowledge of the things. 
The qucBtion anakena some verbal asHociation and the 
right answer comes forth. This must be prevented. 

Some things can g^n an intelligent admission into the 
minds of children only through " Picturing out " or graphic 
description. Obviously, then, it becomes the duty of tb« 
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teicher to cultivate tliiB power. It is not easily acquired by 
soma. Evidently it cannot exiat, unlcBS the teacher has the 
hftbit of vivid coQoeptioa and fancy. To this he should 
mddress himself. Aid wilt corae from familiarity with poetry 
and proBe, in which it is richly displayed ; an intimate ac- 
quaintance with the worlcs of such writers for children as 
Abbott will help to ite poBsesaion ; and the use of good 
homely Soion will reader it more efTective. Facts of 
mother class can be only intelliguntly presented through 
the medium of analogy. Illustration is thus another of the 
teacher's forces. The power to do bo effectively depeods on 
the variety of his own luentai stores, on their freshness, and 
on their being at command. To have this power he must 
aver be adding to his mental wealth. He must also gain 
the habit of looking at everything be gets in the light of 
its power to Bet forth aometbing else. And he must culti- 
vate readiness by the practice of instantly grappling with 
any difficulty that presents itself. Other facts will require 
the aid of experiment. Here it will be the teacher's busi- 
ness to keep the point to be made clear before the class, 
and to direct their observation to that particular in the ex- 
periment that illustrates this point. The more novel the 
experiment, or the more exciting its character, the more 
likely will it he to attract interest to itself, to the exclusion 
of that which was to be made plain. 

That the information given may be iclear and intelligible, 
there must be good questioning. It isonly by judicioua use 
of interrogation that the desire for knowledge is stimulated, 
the pupil saved from vague notions, and his mind kept from 
that stagnant condition frhich attends simple receptivity. 
But questioning answers several distinct ends, and its form 
and spirit are moulded by these. In fact, that it may be 
effective, the precise design of the questioning must be 
kept in view. Thus at the beginning and continually during 
a lesson, there is a species of questioning the aim of which 
is to lay bare the pupil's mind, to disclose exactly what he 
knows, to make clear to himself as well as to his teacher 
the exact limits of his knowledge. This is necessary to 
prepare the way for instruction, to make the pupil feel his 
need of it, and to excite the desire for it. Every good lesson 
as it proceeds will abound with this kind of questioning. 
But there is another kind having an entirely different aim 
from this. It makes clear to children what they possess, 
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and it leads them along a defioite tra^^k, by questiona bsusd 
OQ previous answere, to infer things that were before on- 
known. It is indispensable to its Buccess that do question 
shall suggest any of the facta, or anticipate the conclusion 
to which they tend. It is to wear the aspect all throngh of 
a process of inveBtigation, inference, and discovery bjr the 
pupil himself. There is also a third kind of questioning, 
the object of which is to ascertain bow much of the lesson 
baa beeo carried away. But in addition to these there is ■ 
further kind necessary during the course of a le«son, at the 
end of each of its didsions, the aim of which is to give to 
the pupil the thorough mastery of the subject. The procest 
is both examinative and inetnictive. It makes apparent 
imperfect appiehenaion, and by the demands it makes on 
the iotelligence it secures that each thing is understood. 
When skilfully used it becomes an eSective teaching process. 
That which was seen but dimly, or not at all, stands forth 
in a clear light. That of which the conception was but 
vague or erroneous, becomes an intelligent possession. That 
which was verbal only becomes real and significant. For 
instance, if a question elicit a verbal reply, right in fact 
and in form,otherqueBtiona would follow to disclose whether 
it was understood. Or if a queBtion should fail to obtain an 
intelligent reply, or should make manifest an imperfect 
notion, or a misconception, other questions would bring ont 
things by which these would be cleared up. And so itwoold 
go on, till under the stimulus thus applied the subject was 
in the pupil's grasp. 

That the information given may be permanent, attention 
must be given to the ultimate form in which it is committed 
to the memory. The first step is to give clear notions and 
to exact these from tlie children in their own langnage. 
Next they must have given them the means of espressing 
themselves more accurately and technically. The teacher 
is first to save his pupils from mere forma of speech which 
■waken no corresponding thought, then he has to save them 
from looBe speech, which would follow the neglect of tech- 
nical terms. 
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^^^ Notes or Lessohb :— Information. I 

^H 51.-EUU. j 

^^K . I. iHiguALiTiEB or SuBFACB. Befer to some neigbbonr- J 
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ing roads. Some are flat. Yoa walk on level ground. 
Others are not flat. Specify Bome. Ab you walk on you 
begin to walk v,p. At length jou get to tlie top and took 
down. The land where you now are is raised. It is mach 
higher than the Burrounding land. We call it a bill or a 
hillock. Then a, hill ia land that Is higher than the flat 
land abont it. 

II. Stbepnebs. Take a hill which the children can see 
or have visited. Easier to go down than up. Tell of some 
hill where you have to climb. From jutting portion to 
jntting part, from crag to crag. Such hills may be called 

III. Height and pnospscr. State or elicit that as you 
aacend you can see over the tops of trees, over the chnrch 
Bteeple. That as yon go higher aod etill bigher these took 
UttU, down far below. Tell, too, that to get to the ton of 
some hills wonld take several hours of fast walking. But 
wbentberep What a wide range of ?iew. Give some bills 
wad their heigbta. 

IV. Pabtb 07 HILLS, I. Base. Suppose that you could 
remove a hill just like you can cut down a tree, there would 
be ground left where it stood, This is called the base. 
Show that the bass ie eometimes very large. Give Plin- 
limmon and other instances. Take some near hill ; how 
long would it take to go ronnd it ? 

2, Foot. In aaoendiog the hill where do we start from ? 
Distinguish between the bate oaAfoot, 

3, Sidtt. What shall we call that part over which we 
walk as we aaceod? It elopes or slants. In some parts it 
is hard to climb, it is so steep. We call it the side. 

4, Summit. Then we get to the top. Sometimes iiat, 
Bometimes rounded, sometimes a ridge. Look about yon. 
You can see treee, houses, steeples, far below you. You are 
vary high up. What do you say of the wind P It is colder 
than at the foot. Suppose a fall of snow, where would it 
lie the longest ? On the summit. How is that ? 

V. What hills Vibxd, 1, Berbage and trea. Draw 
attentaoD t« what ia found on the slope and summit. Grass 
or heath, or trees ; and if trees, what sort. What 
iag on them!* On some sheep, on others goats. 

2. Quarriet. Refer to stone used for building, to slate for 
roofing. &c. Where these obtained ? What call the pi! 

3. ^pntv* and atreamt. Take them a little way 
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Blopea. There is a nice little hollow and a Iidt TBllOf^ 
Look I Water is bubbliog up, and in flowing dowii haa 
BCDoped for itself a. bed, or channel. Here we have a spring 
ind a stream, the beginning of a river. What do you call itp 

52. — Uses of Hillb and Mount aimb. 

1. ItttroductioTi. Compare bills and mountains. Thai 
vhich is called a hill in a moantainoas region woald b» 

called a mountain in another. Hills generally rounded and 
covered with soft soil, moantaiDH nauallj peaked, ridged, 
rocky. Set forth the subject of the lesBon. What use are 
hitls and mountains ? What would be the effect if the 
earth's Burf ace were level P 

2. TTiey give beauty to the landtcape. Draw attention to 
the pleasure derived from a broken surface. How the eye 
wearies under a monotonous outline. Contrast a flat district 
with one of undulating surface, and again with a hilly one. 
Describe some of the sublime aspects of mountainons regJDDB. 
Infer that mountains add to the earth's beauty. God likes 
to give us pleasure, He has scattered beautiful things in 
profusion all around. 

3. They are often reservoire of water. There are lofty 
inmmits covered with snow, this in summer melts, and water 
flows down their sides into the valleys and plains below. 
But often immense hollows exist in them. The rain that 
falls penetrates and is collected and preserved. From these 
it flows out gradually, so that man's wants have been con- 
sidered and provided for. Hills thus furnish fountains and 
springs o£ water. 

4. They render Iht earth habitable. Because there ara 
hills and mountains the laud slopes. It is also broken op 
into hollow places and valleys. Hence when rain falls, 
that which does not penetrate through tbe soil does not stop 
on tbe surface, but runs down the slopes, forms for iUseit 
channels, and finds its way to the sea. Without mountaina 
and hilts the torrid zone would have been a belt of sand, 
the temperate zone an extensive swamp, and the frigid zona 

6. They arepromot&-t of civiliiatum. Give some idea of 
the strata of theeartb. Show that buiiding-stone and many 
clays, minerals, and metals would, if there had been no 
mountains, have been bo far below tbe surface that they 
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eonid not have been reached by maa. Hence man could not 
liavo made the advanoes he has. What would man be with- 
ont atone for hia dwelling? coal for his comfort andmauu- 
factores? metals for his tools? MouDtainB have placed 
thes« within his reach. 

S3. — BivEBB : SouitOB ahd Gonass. 

1. Tniroduciion. Take a neighbonring brook or rivulet .. 
Get from the children all they might observe. Set forth 
clearly the meaning of the terras rise, course, winding, bed, 
ohacnel, banks, and mouth. Rivere rae,fiov), and fall. 

2. Sead, source or rise. Give instances to show that [ 
rivers have various aonrces. Some flow from lakes, others 

from glaciers, many issue from springs. By instances show 

the varying heights of their sources. Shannon 258 feet, ii 

Severn 1^00 feet, Rhine 7,G50 feet. By a diagram give I] 

the relation of the height of the source to the mouth. By || 

instancea show that the volume of water issuing from J 

springs ranes. In some cases a considerable stream. What 

doea that showF There must be a large internal reservoir 

In other cases a bubbling rill. Show also that the flow varies 

In some rivers it is continnous, in others intermittent How 

account for tbis? The latter are surface springs, and are 

affected by the rainfall. 

3. C<rarse and channel. Distingniah between the terms. 
(a) The eourae. On what does it depend P From instances, 
as the Thames and its afBuents, show that it is determined 
primarily by the genera! slope of the country. By other 
inetances, as in the upper course of the Severn, show that 
mountain spnrs change their direction, because of the 
obstacle they offer to the water cutting its way. {b) The ) 
length. By comparing the Severn with some of the shorter 
Streams of Wales show that it depends on the configuration ' 
of the land and also on the area it drains. Show also that 
according to the character of the soil or strata in its way 

there would be more or fewer bendings or windings. Infer 

that the direct distance from the source to the mouth may 

be short as compared with the river's length. Instance 

the Rhine, (c) The c/iamnel. State that the channel of a i 

river often varies in width at difierent parts of its course. | 

TliiiB one place may be much narrower than another higher I 
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of the strata throngh which it has made its wa^. 

have offered lesa rosistnnce, others more. Here theohaund 

narrows, there it widens. 

5*.— BivBBS : Volume and Vklocitt. 

1. Magnitude. What is meant by the term, On what 
does it depend ? (a) TAe supply. First, there is the spring 
or source ; but this offers a very email contributioo io many 
cases. Then there are affluau. The river is a great trunk 
into which at different points veiua open. With what efieotP 
On the volume ? Oa the channel ? Then there is the area 
drained by the afBuents. There are also, in many rivers, 
sprinffs which add largely to their volume. They mighl ba 
called underground affluentfi. How so ? (b)Modificationi, 
Bivera vary. In some there is e. pretty regular ilow, with 
bat occasional disturbance. In others, the volume varies 
greatly with the season. The channel fills, the river over- 
flows i then at another time there is a lowering, or a scant 
quantity. To what due ? By appeal to what they have 
observed in iieavy rainfalls get them to conceive the pro- 
cess. Again, by such facts as there being no perceptible 
rise in the Thames on a heavy fall of rain after prolonged 
dry weather, with the difference at other times, lead the 
children to infer that much of the strata may be porous and 
absorb. State also that in this way internal reservoirs may 
be formed, which shall be springs to rivers in other basins. 

2. Rapidity. Some rivers slow, others rapid. Some are 
rapid in their apper conrse, but slow in their lower. To 
what is rapidity due ? Draw attention to the influence of 
height. Bow is this modified ? Show that it is vet; much 
affected by slope. Suppose a great height, long course, 
gradual slope— What then ? Again, a great height with a 
abort straight course. What else affects it? Suppose equal 
volumes of water in a wide and narrow channel, which 
would have the greater velocity ? How so P Suppose also 
a straight course and a winding one, which runs the faster ? 
What is the efiect of the windings P How ? Whereabouta 
vrill the stream be most rapid? What will retard itP 
Friction of the sides and bed. 

3. Deposits. Notice their action on the soil. The large 
quantities brought from the bills in heavy rainfalls. How 
not de|wsited in the upper course ? Velocity prevents. 
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Where deposited P What the result la tho channel p Itilanda 
and bars. What in the tnouth i Deltas. Notice action of 
the water on the aides of tfie channel. Scoop out and make 
hollow, OTer-banging banka, which aonietimes fall in, tbus 
the channel is enlarged. 



55.— Ubes op RivBRS. 

I. Water is skcessart to veoetablk and animal 
LIFE. Establish this, or rather educe it from familiar and 
well known inatances. 

1. Wltat would be the eSect if the supply was by rain 
only P The rain running off the aurface as it fell. 

2. Notice the meaus o£ collecting and storing it in 
natural reBervoire in bills. 

3. Show how the aonformation of the surface, and the 
character of the crust admit the formation of rivulets and 
mers. 

II. Advantages to obbanised bhingh. 

1, Vegelalion, (a) Notice advantage to the land border- 
ing their banks. iWough abaorption by the soil, and to the 
evaporation, which moistens tbe atmosphere, (b) Poiotout 
bow distant surfaces are benefited by drawing ofi' aurplus 
waters, (c^ Sbow the beuefit to the farmer who employs a 
eyst«m of irrigation, (d) Show tlie advantages of tboae 
nvers that have periodical inundations in tbe deposit of soil 

2. Animal life, (a) Elicit that the rivers bring water 
within the reach of man and other animals. (6) Rivers by 
drainage of the laud make tbe atmosphere drier than it 
otherwise would be. Compare swampy diatricta with hilly 
ones. The diSerence in temperature in a dry as compared 
with a damp atmosphere, (c) Rivera add to tbe aalubrity 
of districts by agitating and purifying the air. How? 

III. COMBERCIAL ADVANTAQES. 

1. They furnish sites for towns. Point out important 
places on rivers. 

2. They funiish an easy means of working machinery. 
Refer to com-mlllB as worked by wind, steam, and by 
water-fall. 

3. They give the means of intercommunication. Point 
out the particulars that aSect tbe navigation of riv 
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66.— Tbb Thames and London. 

1. TheRiveb. The name. Where first given ? WhyP 
Point out laifl. Give ita foar affluents. Draw attention lo 

of the longest, the Churn. Give ita height. 
Ansted BajB about 376 feet. Compare with mouth to show 
the fall. HowafEectedP Bj slope which is very gradual. 
Point out the chief tributaries. Elicit their eSect- What 
on its width? Il« volume P Ita velocity P Give the width 
at a few pointB. 

II. London. Give the origin of the name. Notice what 
would strike attention if Btandiog on London bridge. Dp 
and down the river. Warehouses, steamboats. Looking 
down the river, and proceeding down. Ships, steamboata, 
warehouses, docka. Give some notion of the length or 
London along the river banks. Notice the reachoa of tha 
river and ita bendinga. Give some notion of the trade of 
London. Its imports and eiports. All parts of the world 
represented. Give its population. How has such a place 
and Buch a trade grown there ? 

III. Growth op Lovdom. 1. Fontioti of the Thame*. 
South of England and far up into itB land in its broadest 
part. Notice its windings and their efiect in retarding its 
rapidity. Give Hughes's calculation of its velocity at 
London bridge had its course been direct. Then no ship 
could have ascended it. Now it is navigable. 

2. Tidal. Draw attention to the tide, and to the extent 
it runs up the river. Give high-water mark at London 
bridge. Point out estuary. Explain the term. Compare 
frith, loch. Point out embankments by which the channel 
has been narrowed. River navigable by large ships. 

3. Poaition of iti moulh. What is the geueral direction 
of its course ? Weat to eaat. Suppose that it had been 
reversed, its mouth opening to the Atlantic ? But it points 
to the Continent of Europe. Hence in a favourable position 
for intercourse with Holland, Belgium, and France. State 
that its early cotumerco was chiefly with these. Compare 
its growth with Chester, Bristol, and Liverpool. 

67.— Thk Severn. 

I. Its situation. Inspect the map for this. Point oat 
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extent of coonlry eastward, westward. Draw ftttenCton to 
the name. Originally Sa/ren : called by tlie Roiuana, 
Soprano. 



Sabrma u her Dkme, s tirgin pure." 

1. lU source. Bisos on eastern aide of Plinlimmon. 
What IB that? Issues from a small lake formed by achaly- 

' beate spring. Explain chalybeate, and give other ins tao ess. 
Height of source, 1^00 feet. 

2. Itt mouth. Forme an estuary. What is that? Aak 
for others. Compare with frith, loch, hay. Notice how 
it opens, increasing in width as the lands of Wales and 
England recede. Points westward. 

3. Its length. Point oat that its source is near the sea. 
Show that the Bheidol rises very near it, and after a run of 
a few miles enters the sea. Give the length of the Severn, 
How is it that the Severe is so long? 

II. Its courbb. By inspection of the map account for 
the length and direction. 

1. Upper anirae. (a) Plinlimmon to Llanidloea twelve 
miles. It flows eastward. How is that? Point out that Plin- 
limmon is the centre of ranges of hills, the Cerri. Show its 
Bpnrs to the west and south, and the high land of Mont- 
gomery on the north, (t) Llanidloes to ite entrance into 
Hjropshire, flowing hy the towns of Newtown, Montgomery, 
and Welshpook This north-eastward. How so P Show 
general directions of Welsh hills and valleys, and point out 
that it has been deflected from its course by high land. 
Length to entrance into Shropshire about fifty-one miles. 
(o) Point out Welshpool. The river now navigable by 
vei^fx, Notice rapids. 

2. Middle course. At drst eastward, with a little bend tc 
the north. Moat northern point a few miles above Shrews- 
bury. Nearly encircles that town, and bends south-east. 
Point out the Wrekin, and the ridge called Wenlock Edge ; 
the Severn flowing between them, and having its course 
affected by them. Its course in Shropshire nearly seventy 
miles. Enters Worcestershire near Bewdley. After passing 
Worcester, receives the Teme, by which it is considerably 
enlarged. Leaves Worcestershire at Tewkesbury, after s. 
ma of tixmt thirty miles. 
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3. Lower course. The river from thia point enlarged by 
the Avon. Tends aouth-west, Abore Gloueeater dividoa 
into two lirancbes ; unite again bolow the city. At Newn- 
ham the cbanDel widens, and the estuary begins, here 
Tarying in width, down to the Avon, from one to threo 

III. Featobeb. 

1. Affluents. NutnerooB, Some large Btreama. Point ont i 
a few of the more important — aa the Teme, Upper and 
Lower Avon. Notice aleo the Wye. 

2. Tidi. How far it extends. The bore, rising nine feet, 
and attaining a veiocitj of fourteen miles an hour. Height 
of the tide at Chepstow in the Wye. 

3. DeposiU. " The moat turbid river in Europe," Paaaea 
throngh long tracts of marl and sandstone. 

■Tbree tinui litth Surr^ Balrngbrooka mide hcid 

And laniJy bottom d SectTH have 1 lent him 



4. Navigation. Of great importance, but much impeded 
The river often subject to freabeta. Give the inanufactures 
carried on at different places — Welshpool, Coalbrookdale, 
Bridgnorth, Worcester, aod the features of the trade of 
Gloocester. What things are likely to be found carried by 
the barges on the Severn ? 

58. — Iron MAHDPAcmitE. 

I. DiBTRiBUTio.") OP Ihon. 1. Iron one of the principal 
Bonrcea of national wealth. Deposits very abundant, and in 
many places often found in tee neighbourhood of coat. 
Importance of this. Contrast with iron found in districts 
without coal. 

2. 1'oint out sojne of the principal diilricte. SouthWalet — 
Glamorgan, Monmouth. .BijZanrf— Forest of Dean, Wor- 
cestershire, Staffordshire, Shropshire, Yorhshire, Cumber- 
land, Northumberland. Scotland — Bast of Glasgow. 

II, SuELTiNO. Explain the process. Describe the ap- 
pearance of the districts where carried od. Associated with 
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coal getting. Large heaps of iron ore and coa), all in a glow. 
FnrnaceB pouring out tiauieB. Point out a few of the towns 
in each district. The squalid condition of many of them 
and of their suburbs. Give Eome notion of the extent of 
popolatioQ. 

2. Toumi. Glamorganehire — Point out eitent of district. 
Pofiitionfi of Merthyr Tydvil, Neath, Swansea, Cardiff. Give 
facta iUustrative of trade and couditlou. Fig and bar 
iron. Mtmmauihshire — Point out Abergavenny, Pontjpool, 
Newport exports iron. Gloacegterahire — Forest of Dean, 
celebrated for its ironworks from the time of the RomanH. 
Th« Black Country — Over what area it extends. Portions 
of wbat counties embraced. Very large population. Shrop- 
aAire—Coalbrook Dale. 

III. Harbwarb. 1. To what articles the term applied. 
DiatiDguish from cutlery. The Black Country covered with 
towns. Very near. Many very large. All engaged in the 
manufaotore of articles from iron. 

2. Towns. Waiimckshire — Birmingham, tJie "toy-shop 
ef ^e world." Worcestershire — Stourbridge, Dudley, Red- 
ditcb. Sta#OT^«fiir»— Wolverhampton, Walsall, Wednos- 
bury, West Bromwioh, &c. &c. 

XV. Steel. How steel differs from iron. Sheffield the 
capital. Its sitaation. Its valleys, bills, streams. Referred 
to by Chaucer for its cutlery. Iron brought from Sweden. 
To what port P 

59. — Silk : its Localities. 

1. INTHODUCTION. Show silk. Elicit what the children 
know. It is a textile manufacture. Material supplied by 
■ilkworm. This fed on mulberry leaves. 

II. China. 1. Direction and diatance. Silk first worn in 
China. Have map of the world. Let the class state where 
England is. Point out China, Its capital, Pekin. What 
is the direction ? What is the distance from London to 
Pekin P State that in a direct line it is 6,000 miles. How 
loDg would it take at twenty miles aday to go that distance? 
Could we walk it ? How not ? 

2. Population and extent of xi& culture. Silk a common 
article of dress. Compare with cotton in England. Silk 
worn in China by rich and poor, from the emperor to tha 

How many people in China ? Four bundted 
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■nilliona. Easy to eay, difficult to caoceive. SuppoS^I . 
could count them, nigbt and day, takiog do rest. At Biity ^ 
a minute, liow many an hour P How many iu a day ? How 



eople wear silk. Now it takc^ 3,000 eilkwormB to make 
i6 oz. of silk. What a Dumber of Bilkworms there muat 
beinCtiina! 

III. Europe. 1. Roid introduced, (a) State that np- 
narda of 2,000 years ago silk brought from China wai 
woven in the island of Cos. (Point out on the map,} 
(V) But we have now the eijkworm. How was this brought ? 
Point out the impoBsitility of bringing the caterpillar, 
How, then, was it managed ? Give the facta. Two mi»- 
Bionaries filled a cana with eggs and brought them to Con- 
etantinople in 522. Tliey were sent to Cob. Why P (c) Italy 
and France. The culture spread to these countries. How 
so ? Point out the food of the silkworm. Favanrable for 
the growth of the mulberry tree, and the temperaturs 
adapted to the caterpillar. Now it is computed that there 
are fifteen million mulberry trees in France alone. Poiat 
out Freoch towns engaged in the manufacture. 

2. Introduclion to England. Explain former practice i 
sumptuary laws. Refer to Msry'a prohibition of silk, 
fine of £10 or imprisonment if found wearing silk. Could 
euch a. law be made now ? Give the fact of James I. bor- 
rowing a pair of silk stockings in which to receive tha 
ambassadors. Refer to the revocation of the Ediot of 
Nantes, and its effect in introducing and extending the silk 
manufacture in England. Point out Bome of the plaoea 
where the manufacture is carried on. Spitalfields, Norwich, 
Macclesfield, Leek, Congleton, Sandbach, Coventry, Derby. 



I. PoeiTiON. Place a globe before the clasa, or a map of 
the world. Show the line rewesenting it. A real line her*, 
an imaginary on the earth. Trace it. Elicit that it is tha 
cirouniterenco of a circle. Wliere is the centre ? Of what 
elae is it the centre ? Draw attention to the two equal 
hemispheres and to the term equator. What does the nama 
indicate? 

XL J^TiTUDB. Bow many ways can we proceed fron 



m 

fbeeqtiator? North and south. How many points might 
be Btartfld from P lonumerable, anywhere on it. When 
■we had proceeded a little way there would be ao interval, 
Wliat shall we call this ? Then what is latitude P Suppose 
that we were to describe a circle, what might we call it ? 
Line of latitude. What are lines of latitude P What are , 
they in all their parts in relation to the equator ? What is 
the greatest distance we could go from the equator ? What 
are these points called ? How do we measure this distance F 
What is a degree F On what does the length of a degree 
depend ? 

III. Diameter. Give the length of the equatorial 
diameter and of the polar. What is the difference P What 
does this show of the shape of the earth ? Where does it 
bulge out P How was this discovered F Would a pound of 
sugar weighed in England weigh the same at the equator? 
Notice the conditions to be observed. Scales and weights 
not to be used. Why not F But a nicely tempered spring. 

IV. TnOPica. Give the apparent course of the sun as 
seen at the equator. Qive the meriillan heights of the sua 
at the greatest interval. Why call these the tropics P Give 
the time of the greatest meridian height. What is the effect 
then all over the world ? What would be remarkable then 
at the equator F Test clearness of notions by aslting for 
the direction of the aliadow at different seasons. When the 
shadow falls southwards at the equator what season is it 
with us ? 

V. Places on the equator. Start from the meridian 
ef Greenwich in the Gulf of Guinea, and go west. What 
ocean ? What island does it just touch in the south V St. 
Thomas. What river's mouth when it strikes America ? 
Amazon. What countries of America does it cross ? What 
is the nearest town in Ecuador? Quito. What does it 
then enter ? And so on. 

61.— Gloves. 

I. Dbeb, 1. At a protection fronmold. Glove, a covering 
for the hand, compare with cap. For what purpose used r 
When first vsed ? Compare with clothes. Clothes prote<!t 
from cold. In cold weather something needed for the 
hands. Formerly might wrap them in the long, loose gar< 
Gloves firat nsed in winter. Introduced 
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into England about the time of Egbert. At first • das** I 
fitting bag, like a stocking ; tlien a pkco for the thumb, 
like tlioae for babies now ; tben places for tbe fingers. Thi* 
ia tbe way improvemetits come — by degrees. 

2. ProUctU/n/rom dirt, lie. Notice the difference between 
tbe atmosphere of towns and of couDtiy places. Point out 
the effect on white things, such as collars. How much 
sooner soiled in towns. Notice also the action of the sun's 
rays. Hence gloves worn to preserve the hands clean and 
of a good colour. 

II. CnSTOMS. 1. Social Point out that some peopis 
think it a disgrace to go through the streets without gloves. 
Notice also presents of glovea. (a) At weddings. (6) At 
funerals, (c) At a maiden assise, of the sheriff to the judge, 
and of glove-money to the judges' officers. 

2. SiftoricaL (a) Kefer to champion of England at 
a coronation. To wagers of battle, instsad of suits at law. 
Give scene from Shakspere. (i) Pledges. Gloves given 
aud taken as pledges of tenure, (c) Kings and uoblea 
buried in gloves. 

III. MANUJfACTDRE. 1. Sindt. Which is the best? 
Ask for the materiaia of which gloves are made. Which 
of these the best for winter f Which are tlie most lasting ? 
Which are tbe cheapest ? How bo ? State that most of 
the "kid" gloves so called are made from lambs' skins. 
All the kids in the world would not furnish leather enough 
for the number made. The best "kids" only are teaL 
Inference, call things by their right names. 

2. Placet where made. Not grouped, like the cotton 
manufacture, but scattered like straw-plait. Can be mado 
in houses. Point out on the map, Worcester, London, 
Woodstock, Hcxliam, Hereford, Ludlow, Leominster, Glas- 
tonbury, Wells, Shepton Mallet, Limerick. Places in France. 
Kaples. 

62.— WOBCESTERSHIBE. 



One of the inland counties. Draw a I 
from west to east through its county town, starting from 
Cardigan Bay, and ending at the German Ocean, about one- 
third of this line from Cardigan Bay. Give its boundaries. 
Its length from north-east to south-west, about 29 miles. 
Its greatest breadth about 22 miles. 
II. SusFACE. 1. Plain. Tbe count; le geuerally fist 



2. Sills. Form the boundary o£ the plain, Malvern on 
the west. Give the height of the Worcesterflhire Beacon. 
Abberley hills on the north-weat, Clent on north-east. 
Broadwaj hilla aouth-eaat, and Bredon on the south. 

3. Rivers. Severn bisecta the connty, enters it on the 
north-weat near Bewdley, leaves it in the neighbourhood of 
Tewkesbury. Btoar is a trihutary of the Severn in the 
north of the county. It passes Stourbridge, Kidderminster, 
and onters the Severn at Stourport. Teme risBB near New- 
town, Montgomery ; enters the county in the extreme west, 
passes Tenbury, and after a very winding course of nearly 
thirty miles joins the Severn below Worcester. Along its 
banks are hop-gardens and orchards. Avon enters on the 
Bonth-east: it has a slnggisli, winding course; passes Eve- 
sham and Perahore, and joins the Severn below Tewkesbury. 
Navigable by barges to Stratford on-Avon. 

4. Minerals. New red sandstone, lias, and oolite in great 
part of the county. Coal-beds in the north. Salt at Droit- 

Ili. Towni. 1. On the Severn. Bewdley (Beaulieu). 
Name describes the pleasantness of its situation. It hns a 
carrying trade, chiefly in salt, leather, and malt. Woreester. 
Its name. County town. Also a city. Has manuEacturee 
of porcelain and gloves. Scene of final battle of civil war 
1651. Vpton has a large trade in cider. 

2. On the SloVT. Skipstim-im- Stour, ia an outlying part 
of the county. Formerly a large sheep market, hence its 
name. {Stourbridge — built on a declivity. Has manufac- 
tures of iron, glass, and fire-bricks. Large beds of sand 
150 feet below the surface, used in making glssa. Kidder- 
minster possesses a fine church. The town once the pro- 
perty of Waller the poet, who had to sell it to pay a fine 
imposed by Parliament. Now nanofactnrea carpets. 

3. Other towm. Dudley, \a an outlying part of the 
connty. Its name attributed to Dedo, a Saion prince, who 
built a castle here. There are extensive quarries of lime- 
stone in the neigh hoorhood, also coal-beds. It is engaged 
in the iron naaniifacture. It has chalybeate springs, and 
water famous for the cure cf skin diseases. Redditch on 
the east. Famous for needles, 70,000,000 made 'tjee'Lk.'i. 



Droihuich, Stoke, and Bromegrove. NeTghbooring town^' 
engaged in tbe sail trade. Mvaham, on the Avon. Battla 
in 1265. Formerly its corporation had the power of trying 
and executing for all capital ofieoces. A womau was burnt 
to deatii so late aa 1740. 



63.-MA-n 



) ITS Forms, 



I 



1. Matteh is that which has bulk or voldmk abd 
occnpiES SPACE. Begin by stating that the leeson is to 

on Matter. What is it P Our Bight tells ub of the preB« 
of many things around us. Un waving the hand we 
conscious of refliBtance. Hence, there are objects that 
be seen, and other substances that can hi felt. The presenco 
of othera is made manifest by their scad. All such objects 
occupy space, and therefore have volume. To these thingt 
we apply the term matter. What do we perceive in such 
things P Show by experiment and illustration that pro- 

terties or qualities only are the objecta of perception or 
nowledge. 

II. Matter exists in different forms. 1. VitihUM 
invisible. This to be brought out by reference to last divi- 
sion. Things that may b« seen aie—visibU; those that 
can D ot — invisible. 

2. Cohesion, (a) Have a piece of wood and a dish of 
water. Apply force to a point of the wood, the whole piecd 
moves. Strike the water, there isa aplneh. What is that? 
A portion of the water separated from the rest, so that if 
force is applied to a point in the water a part is moved, but 
not the whole, (b) Change the position of the wood, it 
fceepa its shape. Pour water into a veaael, what happens ? 
It takes the shape of the vessel. Such things as wood ve 
call solid, such things aa water we call liquid. Train out 
that these differences are owing to the differences in the 

ion ia stronger in aalida than in 



force of cohesion. Cohi 
liquids. 

3. Repulsion. Compare coal-gas and w. 

tap connected with a gas-btirner, gas escape 

" -'as oonKned. It haa diffused itself. He 

farther apart than they were. Hero 



■. Turn th» 
Before this 
I its particles 
t cohesion, but 



e termed aeroida. Aeroids spread 



64. — Atomb, 

1. Take ap any object. It can be seen and felt. Other 
things we can taate. Some we cao Btnell. What are all 
auch thinga termed ? Stone, iron, gold, are aolida. Water, 
milk, nil, are fluids. Coal-gaa and air are aeroids. 

2. Matter ia divisible. How ? In varioua waya. We 
may burn wood. What is the smoke P What the flame P 
What the grey ash ? They were all parta of the wood. So 
we may separate other thinga into parta. 

3. Matter is made up of very small parta. Qold leaf may 
be beaten so thin that 300,000 leaves laid one upon another 
moke not more than bb inch. The red cells in the blood are 
ao small that a pile of 12,000 would only make au inch in 
height. Platinum and silver can be drawn into wire as Gna 
aa hnman hair. Look at the skin. From it ia proceeding 
penpiratinn continually. Yet it cannot be seen. How small 
the poree or sweat tubes. There are between two and threa 
millions in the skin. Take a grain of blue vitriol, put it 
into A gallon uf water. What has it done to the water f 
What does that show P That the vitriol has been dissolved 
and diffused. How small each part must be. Refer to a 
carrion crow. It finda ita way to putrid food miles away. 
Bow did it know ? You may smell a flower, can you see 
ita perfume? 

4. From such facts as these we learn how divisible ii 
matter, and how very minute its smallest parts must be. 
Snch parta are often termed aioms, 

65.— Watee. 

I, FoBHS. Elicit the states in which It has been ob- 
eerved. Water, ice, steam. The forms are liquid, solid, 
aeroid. On what doea the form depend P In what state of 
weather doea water hecorae ice ? Wheu does water hecoma 
Ateam p Then on what does the form depend P What dues 
vater part with on becoming ice ? What does it receive to 
convert it into steam P 

II. Volumes. 1. Suppose we had a pint of water, and 
that it were to freeze. What would it lose 'I What would 
you expect it to become ? How so p Other things contract 
as they part with heat. Does icep Where do you find ico 
m a pond t Whst does ita floating ahoir ? Wbat wotdd 
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result if ice contracted as it froze P 2. Now pnt this p 
of water in a Teasel and convert it into steam. What do 
yon Bay ? The TesHel must be very large or it wonid Irarst 
itP The pint of water becomes an immense volume. 

Ill, Pressure. We have here a baain of water, and I 
take a cupful away. What taies place P The void is im- 
mediately filled up. Compare with cutting a solid. The 
parts remain rigid. But in water there is a rush to Gil the 
vacancy. Hence the surface of water ia level. 



66.— ALFRED THB Gheat ; Earlt Life. 

1. His TiiiiES. Give the date of his birth, 849. Bow 
long since then ? Point out the place where he was bom. 
Describe the England of that period. Its population, their 
dwellings, food, and clothing \ their roads, means of transit, 
and trade ; their education and religion. ' 

II. Early LIFE. 1. Childhood. When was he bomP 
Where? Who was bis father P State that be was taken 
to Borne at the age of five and again at the age of eight. 
State vhat took place there? What does that illustrate P 
Mention his f oDdneGe for Saxon poema, and the story of his 
winning the prize offered by his stepmother. Point out 
that ability to read was a rare accomplishment in those dftys, 
even of princes. What books bad they P Only nianuscript, 
lience books could not be mnltiplied fast, and could belong 
only to the wealthy. State that in later life Alfred com- 
posed books and translated several from the Latin, some 
Tery difficult. Infer that be employed bis time well when 

{oung. That he made the most of his opportunities. Was 
e as well circumstanced as yon are P 

2. Touth. State that he became expert in bunting and 
■hooting, and was early accnstomed, as the fashion was, to 
fatigue and abstinence from food. He became also skilful 
in mechanical arts. His health was not good. He suffered 
escmciating pain ; but be did not succumb to it All 
through his life he was afflicted. In 866— How old was he 
then P In 8G6 bis brother made him hia chief minister, and 
employed him as general to repel the invaders who made 
descents on the coimtry. What does that show of him ? 
That he was held in eRf«em for his bravery and ability. 
State that fae was married in his twentieth year. 



67. — Alfbed thb Qreat : Contests with Danes. 

1. Accession. He succeeded hia brother in 871, How 
old was he then ? State that he was king of the West 
Sasons. That he waa duriug hia life able to consolidate «11 
the states. He cared not to asBume the title king of Eng- 
land, though he may be said to be the first. What does 
that show of him ? 

II. COMTEBTB WITH THE NORTHMEN. 1. Wko ICBTB tkey! 

They were called Danea, but they were most likely Norwe- 
^ans, the Danes proper belonging t« a later period. Give 
facts to show that they cultivated military science, and were 
eateemed aa brave and skilfnl warriors. Infer that they 
were not mere hordes of undisciplined narauilcre, but a host 
that required courage to meet and akill to fight. 

2. Baltk of Willm. State that during 871, previous to 
his Bcceasion, Alfred fought eight great battles. Within 
a month after he became kkig the battle of Wilton was 
fought. The result was a truce, and the West Saxons were 
unmolested for three years. During theae yeara Mercia and 
Northumbria were overran and poHBessed hy the Danes. 

3. Naeal engagetnenl». What were the results of thes* 
incessant conflicts ? The army of Alfred was so reduced 
that he could no longer take the field. What must he do ? 
He could not bring an army to meet them. Could he not 
intercept their supplies p He would try. What woald ho 
DeedP But the Sazoua were not now a seafaring people. 
Well, Alfred formed a small fleet. How would he get it 
manned? Give the facts. State that in 876 two engage- 
tnents took place. In the first, Alfred's small fleet attacked 
seven Danish ships, took one, and put the reat to flight. 
Later in the year, another engagement took place oS the 
mouth of the Exe, in which the Danish fleet was completely 
destroyed. 

4. Guthnai. His retreat from Exeter after the destruc- 
tion of hia fleet. Head-quarters established at Gloucester. 
Attack ou Alfred at Chippenham. Desperate fighting and 
successive defeats of Alfred. Retires to Athelney. Relate 
the story of the burnt cakea, and of Alfred'a going to the 
Danish camp in the disguise of a harper. Are these tales 
true ? Some deny them, lu history we want facts, not 
fables. The victory at Ethandune, five miles from Chip. 
— iham. Treaty with Outhrun. Danelagh. 
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5. Sastivga. Briefl]' relate the facta of continned E 
incursions in the first yeara after the treaty with OnthTun. 
Alfred meanwhile Htreugtlienrng hia navy and iDcreafiing; 
his army. Then the seven years of quiet, followed by the 
most formidable invaaioD that he had yet encountered. 
Point out on the map a few of the mere important engage- 
ments of these years, on land and sea, 893 — 7, 

G8. — Alfbed the QitEAT : His Govebkbknt, 

1. Political. 1. Pniwi of the states into one kingdom. 
What had been the condition ? What changes had already 
taken place in this direction ? What influence had the 
Northmen in bringing about this change? Point ont that 
Alfred's measures tended to infuse a national aptrit. 

2. The creation of a navy. Ask for the circnmatancea 
that led to it. Point out that its success in its engagements 
would he an encouragement both to king and people. State 
that Alfred improved the character of the ships, so that bi« 
were auperior to those of the Danes. By tlie end of his 

I reign there were upwards of 100 ships. These were in 

^H Bquadrons stationed at different ports. What advantage in 
^^L that ? By reference to some of the facts lesd the children 
^^^ to infer that some of the rivers were deeper then than they 
^^V are now. How account for this? 

^^B 3. Fortificatiom. Many towns destroyed by the Danes. 

I Rebuilt by Alfred and fortified. Castles and strongholds 

built in various parts. What positions would be selected P 

II. Improvement of the peopi,e. 1. Dwelling$. Before 

I his time the beat houses were of wood, inferior ones of mud. 
On his second visit to Rome at the age of eight he would be 
old enough to take notice of its buildings. When London 
had to be rebuilt he remembered what he had seen, and he 
introduced atone and brick. What doea that ahow f 
2. Education. Olve his pathetic lament. What did ho 

S 
; 



do to remedy it P Tell of the learned men that he invited. 
Of hia eatabtishment of schools, also of a college at Oxford. 
State that he gathered information from any that could 
supply it, and wrote it, bo that his people might read it ' 
their own tongue Give an account of hia translations fri 
Latin into Saxon for the same purpose. Point out how he 
economized his time that he migbtthuaheneSt hia people. Re- 
L late his contrivance for marking the hours. Of what 
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tti8 inventor ? What does this ahowp That nothing waa 
too trivial if benefit might accrue, 

III. Administration of justice. 1. Code of fcios, 
Gatbered from the past, revised by the aid of hia council, 
and Banctioned by it. 

2. LHvisi'nu for the administration of jnstice. Counties, 
hnndiedB, and tythings, aald to bsve been formed by him. 
But tbey had existed before, and in other countries. Perbaps 
he defined thejr boundaries. To attribute such things to 
him shows his memory was eateemed. 

3. Safety of property. Give tlie saying. To what due ? 
Excellent system of police, admirable ad mini strati on of the 
law. 

4. Treatment of piraCei. Give the facta. Why should 
he treat these differently than he had the Notthraen ? Those 
he looked on as warriors, fought them, made treaties with 
tliPm, kept terms with them ; but with the others, when he 
had taken their ships, he Imng the men. Why this diffe- 
rence P Point out that the former came from abroad, but 
that these belonged to the Danelagh. What then f They 
hid Hwom allegiance to him. 



CHAPTER VII. 

Phtsical Laws and Tkchkical lMsTHir<?rioir. 

Tee senior period is one that has special claims on the 
teacher. A discipline, for which all that has preceded it is 
but a preparation, is demanded from him. The children's 
progreaa in reading, writing, and arithmetio should be Bucb 
as to leave them ieienre for other things. These mechanical 
powers must be so utilised that they shall by their means 
enricli their minds, and by the teacher's aid learn how io 
use them for that purpose. But in addition to storing the 
mind, the teacher has to secure for it the highest discipline 
of which it is at present capable. Books are indiBpensable 
■gents in this work. But there are things which books 
cannot do. They do not give processes. They exhibit the 
resnlts of much mental work or thought, but they do not 
give the process of thought or work. This the teacher must 
supply. His pupils must be taken through such processes 
^Vfi investigation and thought as will at once disciplina eul. 
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iayigorate Ihem, and which, as well, will put them in poa- 
aession of method, or ihe waja of intellectual novt. 

Unfortunately, the number of childreo in school at this 
age is HO Bmall, their attendance so irregnler, and their stay 
BO uncertain, that it becomes very diffieult to carry not any 
eystematic plan of intellectnal culture. What then ought 
to be attempted? What would be a reasonable result? 
Not much can be done in atoring the mind, but at least the 
Kttempt might he made to give the knowledge of one subject 
by means of a book. But what of intellectual discipline ? 
It has been said by a, distinguished and very Buccessfnl 
educator, — " That it matters little, in what subjects or by 
what methods the wealthy may be instructed, as the length 
of the discipline may compensate for the quality of it ; but 
that the children of the poor and of the artisan must he 
instructed in such wise as will prepare them for their im- 
mediate wants, the employment to which they must shartly 
go." Now, whatever may he thought of the former portion 
of this dictum, the latter part, rightly interpreted, expressea 
the true aim of our present work. Such children shoold 
gain some acquaintance with physical laws, and should 
leam their application, or their working m connection with 
common things; ao that they may get into the habit of 
looking for such principleB, and become accustomed to the 
Btudy of modes of applying them. In addition, the lessons 
by which anch principles are given, by which the "science 
of common things " is laid open, shonld put them in posses- 
sion of the method by which such principles and laws have 
been discovered. Not that this should he attempted by 
formal statement. This would be absurd. But it shnuld 
be to them a practical result from the mode in which they 
themselves are led to discover these principles in common 

Wfien it is considered that the ordinary employment of 
many persons consists chiefly in skilful arrangements for 
natural farces to work for human benefit — that man does not 
create force, but only avails himself of existing forces — tho 
importance of sach teaching will be at once admitted. Taks 
B. common instance. A man who plans a garden and brings 
beauty where it did not esist, has simply availed himself of 
forces at hand, — forces which only wanted the conditiona 
that they might accomplish his will. Take another case, 
Whea man constructs a reservoir in an elevated situation, 
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SO placed rb to receive the waters of neighbouring springs, 
ood wiien from it he cairiea pipes down hitl aad over dale 
so as to bring water into human habitatioos, he has but 
made arrnogementa for natural forces to worl; for hia 
benefit. Hence, in the light of auch science, it may be 
aafelv asserted that the best preparation the future artisan 
could receive would be to give him the knowledge of such 
natural forces, with their principles and laws, and especially 
to give him the methods by which they have been diacoyered 

In conducting lessons with auch an object the prin- 
ciple or law must not be set forth as a proposition, its 
meaning made clear and illustrated and its proof given ; 
that would he exposition, not induction. The teacher must 
set it forth as a problem to be worked out. His skill and 
his difficulty will be in so setting it forth as to give a 
tangible point for the mind to settle on, without in any way 
Buggeating the result. In order to this setting forth of the 
question as a problem, all the facts involved should be 
elicited or atated, all the conditiona clearly set forth, and 
the whole of them firmly held in view of the clasH. Then 
cornea the question. How can we account for these facts? 
What is their cause ? How have they been brought about ? 
Then one will suggest, it may be, a probable cause. How 
shall we test it? How can we decide? Does it account 
for the facts? Does it agree with all the facts? Does it 
leave anything nnexplained ? Has every coudition been 
recognised ? Thus each fact must be eiamiiied in the light 
of the BUggested hypothesis. So deal with every suggestion. 
As the teacher of course knows what is wanted, he will be 
able at once to put aside that which is irrelevant, or to point 
out sometliing which will extinguish the false. 

With children whose stay in school warrants it, besides 
tbe leasoDs on the inductive method, there should be ayatem- 
atic instruction in one or more subjects. In this case tbe 
ground to be passed over will not admit of this method 
beiug applied at every step. Time would fail. Nor is it 
essential, if a sufficient number of lessons be given on the 
inductive method. The value of systematic instruction as 
an intellectual disciplins will depend on its beiug clear and 
exact, and eapeciaily on the pupil keeping before him all 
that he receives, so that he may grasp the relations of all 
■ ,th4 parts to the one subject that he is acquiring. 
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NOTES OF LESSONS ON THE SCIENCE OP 
COMMON THINGS. 

69,— FUMK OF A Candlb. 
I. Wo are going to have a lesson on the bumiag of a 

1. I dare say you could all tell me how a candle is made, 
but I wonder bow many can tell me how it burns ? 

Hands out, those who thiak they know ! Well, you 
think it is because the tallow melts ; we shall see. 

A candle is used to give light, and that part of the candle 
which gives light is called the flame. Now if jou blow the 
flame out, although the Gnuff iu red-hot, the candle does not 
bum away ; then you would say that, for the candle to 
buTO, there must be^me. Well, I want to know bow this 



Suppose that we bad a wick without any tallow round it, 
and were to light it at one end, it would eoim bum away. 
Tes, the wick easily bums. 

Now suppose that we were to take a flame and hold it to 
the tallow, it would melt and not bum; if you held the 
flame to the wick, it would bum, but if you held it to the 
tallow, that would melt ; then you would say that the wick 

bums mora eaaily thsn the tallow, or that I he tallow P 

What made the wick bum ? flame. Well, what ia there 
in the flame? Meat. Yes, heat in the one case bums the 
wick, but only melts the tallow. Doea the tallow ever 
bum ? If we light a candle now, and leave it for an hour 
or two, we shall find that not only the wick, but also the 
tallow has been bumt. But thttt heat which bums the wick 
will only melt the tallow ; then you would say, as the tallow 
has bumt, it miist have luul mare heat. Yea, tallow requires 
more heat to burn it than the wick. 

2. We might now inquire how it is, aa the wick ia so 
easily bumt, and the tallow so easily melted, that when a 
candle is lighted all the tallow does not melt eauily, and 
how it ia that the wick does not bum so quickly. Well, we 
cannot stop to inquire about that just now, but we see that 
the tallow keeps the wick from burning. 

3. I dare say you have often takeo notice of a candle 
la lighted tvt the first tiow ) your mother goes and cuta 
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one, lights it, aod after bnrniDg a little it goes oul; ot you 
have tAkea notice that when a candle iiac lieen KiiuBed very 
close, and you try to light it, it does not light at once. Now 
what is the reason of this ? You told me tliat the wick does 
not require so much heat a^ the tallow, hence the caudle 
goes out because there is not sufficienl heat to hum the 
tallow. 

4. A little boy told me just Dow that the Same was made 
by the melt«d tallow. Now we shall soon see whether ha 
yias right, I dare say you have all taken notice that when 
a candle has been sniped too close, a great deal of the 
tallow has melted ; now if melted tallow made the flame, 
yon would expect this to become fiame, but instead of that 
It makes a gutter on one side, and runs down the candle. 

Now if you were to put some tallow In a spoon, and hold 
it over the fire, it would soon melt; now touch it vnth a 
light, it will not — burn. Why ? Because there is »ot heai 

But still keep it over the Are till the spoon begins to get 
Ted -hot, and the tallow begins to go oil in vapour; now 
take your light, touch the vapour, and it takes fire. 

I dare say you have often blown a candle out, and seen a 
light smoke come from it ■ now put the candle towards 
the light of another, and this light smoke takes flame ; 
hence, before you can have a flame, the tallow muat not 
only be melted, but must be turned into vapour by heat. 

n. Sometimes when you light a caudle, it bums down to 
the tallow and then goea out. How is thia ? Tliere is not 
sufficient heat to convert the tallow into vapour. 

Light a candle ; that part which was lighted first will he 
the hottest, in the hottest part the tallow will he first con- 
verted into vapour, then before it can be turned into vapour 
it niust ascend. 

Now describe a fine tube placed in any fluid ; the fluid 
ascends by what ia called capillary attraction. 

What forms the wick of the candle ? Cotton threads. 
These are so placed as to leave spaces between, forming 
fine tubes ; lienco the melted tallow ascends by capillary 
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III. ITie ibifpe. When bodica are heated, they expand 
and occupy more space ; hence the air round the fiame of 
ibe candle will be heated and e:cpanded. 

"lUt when air ia heated and Bipanda, the denser air rushea 
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in ; the denser air iB l>c!ow the candle, and as air presBesH^^ 
all directions, when the air rouDd the candle is rarelied tha 
dense air will press upwards ; hence the conical abape of 
tbe flame. 

IV. Thi dark cone. If a fire is going out, you pat t! 
poker into it, aod rai^e it, and rake out the ashes, or y- 
take the bellows and blow it ; or if a candle is- blown out, 
yon blow on it, and it again lights ; now, as yon send air 
when ;oa thus blow, there must be something in tbe air 
that helps the fire. 

Put a candle under a shade, and in a, little while it goei 
ont, because it has no air ; then there in something in the air 
that is necetsat-y to combustion. This is oxygen ; it helps 
or supports combustion : if one person helps or supports 
another, he is called a supporter ; and oxygen, becauae it 
helps or supports combustion, is called a supporter of com- 
bustion. Now when a candle is lighted, there will be requires 
the tallow, to be turned into gas, and the air, or there will bs 
no combuBtiou. 

Tbe gas will ascend from alf parts of the red-hot wick, 
but the air can only get outside the wick ; then there most 
be some gas which the air does not mix with, and if the air 
does not mix with it, it will not burn. 

Now look in the flame of a candle. What do you observe ? 
The outside is very bright, and the inside dull. Now if 
you ^ut a pipe into that dull part, and light it at the other 
end, it will light like a candle ; then that dark part must be 
made of uncoosumed vapour. 

70. — Limb and its Usks, 

1. pBODTicTTOS fir Qu:cKLiME. 1. Limestone. Exhibit a 
piece. Elicit it is a mineral. Compare with ironstone. It 
IS not lime, but contains lime. Rence not a simple substance, 
but a compound. 

2. Quicklime. Show seme. How it differs from liroB- 
atone? In colour and hardness. Elicit that a change haa 
been effected. HowV Refer to iiilo. Its use. Elicitwhat 
they have seen. Infer that the change was produced iu tha 
kiln. What by? It roust have been by heat. 

3. Change. What change has taken place ? What ii 
change? Either an alteration in form or in suhtfante. If 
" ) DDaDge is one of substance then something must hava 
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twen ftdded or taken away. Give instaaceB of the action of 
heat. Siippoee it applied to a mixture of salt and water. 
What wonid take place? The water would be driven off, 
and the Bait remain. Give otlier inetances of ita action. So 
it does here. It drives off a gas. This gaa cannot be Been, 
bat ita presence may be made manifest. How ? Tell that 
the gaa thue given off, and gas given off in breathing, are the 
same. Give its name, carbonic acid. 

4. Carbonic acid. Give instances of ita effects, ed as to 
make clear the sort of gaa it is. 

5. Lijne amveried into limestone. Examine on facta 
alr^dy given, so as to bring out the essential distinction 
between lime and limeatone. Infer that if lime couid 
be made to absorb carbonic acid it would again become 
limestone. Give facts which will lead to the conclusion 
that lime rapidly absorbe carbonic acid from the atmo- 

II. ilHKS, 1. MnrtoT (a) What ia it ? Obtain from the 
class its ingredients. How can we nix lime and tutnd? 
The lime must be in powder. How is Ihia doD^' The 
class will tell that nater ia poured on quicklime, heat ia 
given off, eteam produced, tbe lime cracks and becomes 
reduced to a fine powder. Wbat is this called ? (Perform 
the experiment), (b) Mortar ia adhesive. What la mortar 
Dsod for P It ia placed between bricka to fasten them 
together. What then must it be ? To which of the in- 
gredients does it owe this property ? Show by the soiling 
if the fingers that this property ia due to the lime, (c) 
SSortar becomes hard. Elicit this fact. If it is good 
mortar, that is, lioa plenty of lime in it, it becomes very hard. 
How is this ? Deal with the answers so as to show that it 
is not because it has dried. Befer to what baa been said 
of lime becoming limestone. Recall that we breathe out 
carbonic acid. Show that many other things give it off ; 
then it exists in the atmosphere. Infer that mortar becomes 
hard through the lime taking up carbonic acid, (d) When 
ought mortar to ie made f From the facts already given, 
infer aa soon as possible after tbe lime ia reduced to 
powder. In which state, as a mass or powder, will it be 
moat easily converted into limestone ? 

2. Lime-waik. The children should now be able to infer 
that lime-wash is useful for ceilings and other parts of 
Carbonic acid is breathed out, and the air become* 
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unfit for its pnrpose. Lime absorbs and purifies t 
Infer that lime-waaiiingH bbould be frequent. 

3. Lime an laid. Ttie fact will have been onticed. Tba 
children ahould be able to state wbutis gaiogOQ in the placet 
vhere the lime is acaitered. 

71. — Funnel. 

1. Exhibit a piece at flannel, and elicit a fev of its most 
obvious qualities. 

2. What iH the chief use of flannel ? To wear as clothing. 
Yea, it is worn very frequently iieit to the skin. Why it 
flannel so used ? Bring out, by comparing different sub- 
Btancea, that some things permit, and others prevent, thfl 
eaeape of heat. That those eubstancce which transmit heat 
easily are good conductors. 

Now, by comparing tlie aenMtinns produced by the tonoli 
of linen and flunne!, draw out that flannel is a bad CiMi- 
ductor. Then what sort of clothing ? Gnod, becanse it 
prevents Ibe escape of heat. Now refer to Bummer — oaght 
It to be worn then F Train out the cause of heat in summa 
— then flannel will prevent its adraiaaion. It is, therefore, » 
good article of clothing, both in summer and winter. 

3. Direct attention to perspiration. Notice the feeling 
and danger arising frcm damp linen. By familiar instances 
draw out that flannel absorba. Now infer that flannel pro> 
motes the comfort and liealth of the wearer. 

4. How docs perspiration escape from the body ? Train 
out the existence of pores. Show that the action of tho 
ekin and of the lungs havethe same object. By reference to 
a " common cold," explain that when the pores are stopp«d, 
the lungs have additional work ; that, in fact, a comnitn 
cold consists in the lungs doing their own work and that 
of the ekin. What then P The pores must be kept open. 
Kefer to the surface of flannel. What will be its action on 
the skin P There will be much friction, and this frictioii 
will keep open the pores of the skin. Then flannel next ' 
the skin ia very h&iejkiallo health. 



72.— Leaves of Plants 
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Some kinds can live in both. Point out tTio remarkable 
change in the leaves of a plant when it growa in water. Our 
lesBoo, to lind ont the reason for this change. 

2. Withnut air plants droop arid die. Educe thai there 
nmst be somethiog in air and in water necessary to their 
life. How find this out ? Show its truth in respect of air 
by referring to a plant placed under the receiver of an air- 

Snmp, and the air puraped out. It losea its colour, sickens, 
roops, and dies. Infer that the same would take place if 
tlie experinieot were tiiade with water. 

3. Wiihoul leaves plants sicken. By reference to some 
plants' that have £>eea stripped of their leaves, show 
that it is (hrough their leaves that they feed on that which 
is in the air and water. 

II. Plants feed on carbonio acid. 

1. Carbonic acid gas ie found in air. Elicit that air con- 
tains carbonic acid gas. Refer to breath. It differs from 
BJr. Air Bntcrs the lungs, leaves oiygen behind. That 
which comeii out not pure air. Show by experiment. Refer 
also to a room containing many people. Before they 
entered a lighted candle would burn in any part ; hut when 
they have been there a long time, if the candle is placed near 
the ceiling it will scarcely bum at all. Perhaps it goes 
oot. Elicit also that pcuple that have slept in beds with 
cnrtaina drawn round them have been found suttocated. 
Breath is poisonous. That which makes it so is carbonic 
acid gas, which it brings from the blood in the lungs. 
Now consider. Hundreds of millions of men, women, and 
children, besides innumerable other animals, are giving out 
this gas every rooment. That this has been going on for 
tboQsands of years. That many other things produce the 
same gas. What then ? You might think that the all' by 
this time would be unfit to live in. 

2. Water contains carbonic acid. Take water, drink it ; 
boil it and drink it. What dii^crence ? It has not the 
same taste. Something must have been expelled from it. 
Give other facia— as those connected with experiments on 
water under the receiver of an air-pump. These facts show 
the presence of carbonic acid gas in water. 

3. Flanls give out oxygen and feed on carbon. As both 
air and water contain carbonic acid, and plants feed on 
sometbiug in air and water, what might we infer h Give 
&a account of the experiments by which this has been 
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siiown to be fact. Plants take ia the carboQ and gire out 
oxygen. 

4. Infer that leases help to keep the air fresli. 

5. Why 18 there a change in the Bliape and number of 
leaves of a plant when it lives In water / 

73.— SODHD. 
I. SousD IS A EEBDLT. Givfi the notion of vibration. 
Produce a soond by a bell or a string. Show that the 
sonorous body ia in a state of vibration. From experiment 
with air-pump, lead the cIsrs to infer that the vibration ia 
commaoicated to the air, as, if the air ie exhausted from 
the receiver and a bell rung, do sound ia heard. No air, 
DO Bouud. Referring to the ear, how make oinnifeHt that 
the tube ia not open right into the headP Covered by • 
very delicate membrane, the drum. If the vibrations reach 
this, it is made to vibrate too. Here, then, we have a seriea 
of vibrations, and the result a sound. Hence we infer, — 

1. That there must bo a sonorous body. 

2. That there must be a vibrating medium. 

3. That there must be a receiving instrument. 

4. That if there were no ears there would be no sonnd. 
There would be vibration, bntnot sound. Infer also that in 
many parts there may be vibrations such as the " crash of 
echoing thunder," and yet no sound, because there is no 
ear to receive the vibration. 

II. SODND IS CONVEYED THRUrOH VARIOUS MEDIUMB. 

Give facta of persons hearing under water — of people 
placing their ear to the earth. Get a lad to place his ear 
at one end of a desk while you gently scratch the other. 
In this way bring out that sound may be conveyed by 
various substances. 

III. DisTiNCTNKBS AND LOUDNESS. Compare sounds at 
night with those heard in the day. 

They are more distinct. How is this ? Show that the 
air at night contains more carbonic acid, and that it ia 
colder, hence it is denser. Point out also that sounds 
under water are louder and more distinct than in air. From 
such facts elicit that the denser the medium, the louder and 
more distinct the sound. 

IV. Uniform deksi' 
inference that sound is 
uniform density. 
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74.— P KR8P1RAT10N. 



1. Nathrb. 1. Sweat atid peripiratinn. Name the sub- 
ject of the leHBOD. When it is seen what ix it called ? By 
experiment with glass show that it is going on when not 
seen. Hence there are two forms, visible and invisible, but 
termed sensible and insenaible. The former is called 

2. Pertpirttion gives the »amt elements as respiratioH. 
Compare the two terms perspiration, respiration. Give 
their meanings. One means breathing through ; the other, 
breathing bacb. hj reference to experiments show that 
breath is composed of vapour aud carbonio acid. Infer 
that sweat has the same elements. How prove it? State 
that it has been proved. 

II. SoDBCE. 1. Separated from the bhod. Show that in 
respiration vapour and carbonic acid are separated from the 
blood in the lunge. 

2. Blood brought to tJte gurface. Infer that sweat is 
separated from the blood. Refer to the bloodvessels and 
capillaiieB. From blusljing, slight cute, and other illimtrA- 
tions, infer that bbod ia brought by these tubes to the aar- 
face of the body. 

3. Secreting and transmitting apparatus. Infer the 
existence of an apparatus for separating sweat from the 
blood. Describe the secreting glands and the spiral tubes 
of the dermis. The number of these varies in different 
parts. But there are upwards of two milliona in the 

III. Amount. 1. Extent of skin. Let the children tell 
that the whole surface perspires ; but from the fact just 
given nneqiially in difierent parte. Suppose the sliin to be 
stripped off, and pieced so as to form a rectangular figure ; 
that of a middle-sitied man would make one five feet by 
three. How many square feet ? How many glands and 
tnbes in that space? Then as each acts constantly, the 
amount will be considerable. 

2. Modifications. Refer to the influence of temperaturt. 
To the difference between a warm dry atmospliei ' 

damp cold one. What is the influence likely to bt 
case? Refer to the loss by violent exertion — sometimes 
ipwarde of 1 lb. in an hoar. Refer also to the effect of 
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emotionfi — Bome check it, some increase it. Show oIbo that 
it is affected by tlie liealtb, and by tlie clmracter of the 
food. Give the avera^ — varyiog with the size of the mm 
—about 20 ounces in 24 hours. 

IV. Checks. 1. Cold ctmtrads t?ie vetselt. Ask the clasa 
for the effects of heat and cold. A high temperature ex- 
pands, a low one contracts bodies. Infer that under the 
influence of cold, the bloodvessels of the surface will ba 
contracted, and will not hold so much blood. Also that 
the spirals and other ttib^s wilt be contracted, and tbe 
quantity flowing through diminiBhed. Hence, uoder tbe 
action of heat, tbere will be more blood at the surface and 
a greater flow through the pores. 

S. Tubes easily stopped. Refer to the fineness of tbe 
pores. Number varies in different parts, but average 
upwards of 2,000 to the square inch. Infer that they may 
be easily stopped. Bow ? By dirt, of course. Show also 
that tbe perspiration may congeal under cold or wet, snd 
BO stop them. Hence the danger of draughts, and of wet 
clothes. Show also that one in a sweat going to a fire 
may have the moisture dried up too quickly, and that which 
u left may stop up the pores. 

V. Inpehences. 1. That when the pores are stopped 
either poisonous matter must remain in the system, or 
other organs, as tbe lungs and kidneys, must have additional 

2. Infer also that colds, coughs, and various diseases have 
their origin in tbe stoppage of the pores. 

3. Infer the importance of cleanliness, friction, exercise, 
and proiier clothing. 



76,— PEXPnLrM op a Clock. 

1. What a pendulum is. 1. Let the class describe any 
they have seen. Of what roadeV What are its parte? 
Correct, if necessary, their conception of it. Bring out 
that a weight attached to the end of a thread of inappre- 
ciable weight, and so Guspended as to admit of swinging to 
and fro, would be a pendulum. 

2 Educe that the weight, being in its movements always 

nn equal distance from the point of auspension, muat 

describe an arc. i 
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S. Berite so sa to ahow that a pendulum baa a point of 
BUBpenaion, that it has a weiglit at tlia end of a threadi, 
and tbat in ita movementa it dcacribea an arc. 

II, EqDiLIimiuM. 1. Take a rod, a peohokler, or a black- 
lead pencil ; bold it in a bDrizQUtal positiuD, slip on it 
a tbread with a email weigbt attacljed. Let it be placed 
where the weight may be at rest. Let the class state that 
the weight ia ei^actly under the point of auspenBioD. How 
is that accounted-for ? 

2. If the thread were severed, what then? How boP 
Where would it strike the ground ? Then what is the 
direction of its fall ? Tliat of the string from the point of 
fluapension. Tell me what bolda the weight at rest ? The 
clasa ought to eee that there are two forces acting in 
oppoaite directions, — the string attaching it to the point of 
saapenaioD, and gravity. 

ni. Oscillation, 1, Itecall that the pendulum in 
motion Bwinga to and fio ; this called oscillation. How ia 
it produced 'I Suppose the weigbt was drawn on one side 
and then severed, what would happen? It would fall 
in a direct line to the ground. Well, suppose it not to be 
Berered, but the band to Teleaee it, what then? Educe 
that in virtue of the two farces acting upon it, it mnst 
move between tbem, and describe an arc until it comes 
nnder the point of suspension. Does it stop there ? How 
do you account for that F Elicit that the force of gravity 
ia acting upon it without intermission ; give other esamplea, 
as of a ball falling from a height, or rolling down a billi 
infer tbat thia is the cause of i^s increased velocity. Thus 
moving with greater velocity the force of gravity is over- 
come, and the weight ascends in the opposite direction, 

2, How high will it now ascend C Educe tbat as gravity 
accelerated it when moving downwards until velocity over- 
came it, BO now gravity will retard it until tn turn it over- 
comes velocity. Infer that the backward motion ia due 
precisely to the same forces as the forward one. 

3, flow long sliauld thia continue F Infer tbat as the 
same causes are always in operation, apparently it should 
go on for ever. Does it ? No, at length it Btopa. How ia 
this? Bring outthat it cannot stop of itself. If it Btopa, 
there muet be some force to slop it. State that it would 
oscillate longer in the cxbausted receiver of an air-pump. 
' ' " ' ir oppoaes it. SbowalsotheinSueaceof friction 
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at the point of Buspension. Tell that the weight in ■ olock 
b to overcoma these. 

4. How does a pendulum measure time? Draw a dis- 
gram so that A may represeot the point of Buapenaion, 
A B the pendulum, and C D the arc described io one more- 
meat. Now revise so that tlie children may state that ths 
forces acting on B in producing the motion frora C to D, 
being preoisely those which produce tlie motion from D to 
C, the time of moving from D to C must be equal to tbat 
in moving from C to D. Now proceed to show that if the 
time of this movement was determined, and the number of 
vibrations recorded, we should have an accurate n 



76.— Compensation to Animals fob Wintkb. 

I. Develop the notion o? compensation. 

Ask for differences between summer and winter. In ths 
latter, less hfat, and light for a shorter period. Thia is a 
state of deprivation. Hefer to the spider. It lives on flies, 
but cannot fly. It wants a power which the fly possessts, 
but it has another instead. It can weave a web. Oive 
other instances, then give the tenn compensation. If then 
any animal has something for tbat of which winter deprives 
it, there is compensation. Let ua see. 

II. Compensation to man. Compure man with the 
inferior animals. Many of the wants of these provided for. 
Give instances. Man has the power to provide for himself. 
Tliia is compeneation. 

1. Take a cold day. The chill felt is from the cold air 
taking the bent from the body. Bring out by instances and 
experiments that there are substances through which bMt 
doea not pass rapidly, as, for instance, soot at the buttom of 
a kettle. Now suppose a non-conducting substance to be 
placed between the body and the air, what would be the 
result ? Such then is the effect of clothing. But how 
could man know this? It must have been a discovery. 
Tbe power to make such diiicoveries is a compeneation. 

8. It might also be shown that man has the power to 
produce heat by artilicial means ; and that he has discovered 
that certain foods supply more heat than others. 

III. Compensation to incerior animals. 1. Soma 
ttcape by migraliim. Bring out that though man has the 
power to protect himself, or to provide for the future, tbe 
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lower snimalB have not. How do they escape the severitiea 
of winter? Refer to the wren, Bparrow, and robin. Theee 
leave the woods and come to the abodes of men. Swatlowa 
leave the country. The snow bunting cornea to it. By auch 
icBtances as tliese show tliat rigour of climate is often 
escaped from by migration. 

2. Some are protected bJj a change in their chthing. 
Draw out that many animals do not migrate. What pro- 
vision is made for them ? Gefer to the cat. Point out the 
dilTerence in its coat in the winter. It is thiclier, has more 
fur. Give other instances so as to ehow that in some fur, 
mothers wool, in othersdown,thickensas winter approaches. 
Again, notice the difference of radiating power between 
white and black. Black dresses allow the heat to pass 
readily. What colour then is best for winter P State that 
as we proceed northwards we find the colour of animala as 
winter approaches changing to white. Instance the ermine, 
polar bear, and others. So, then, some animals have com- 
pensation in the thickening of their coat, others in the 
change of colour. 

3. Some pass into a ttate of torpidiiij. Some animals do 
not migrate, nor is there a change in their dress. How do 
they escape the rigour of winter P They become torpid. 
Where is the compensation ? Educe that all animals re- 
quire BUBtenaoce. During the torpid state they cannot aeek 
it. State that the animal on entering the torpid state is 
very fat, and when it awakes is very lean. Infer that the 
fat served the purpose of keeping up its temperature. Point 
out that if there were not heat the animal would be frozen 
to death, but the temperature of its bod}' never descends 
below that of the air. Notice, too, that if the temperature 
becomes very low the animal wakes and seeks food. Point 
out also that when such atiiuala wake they are dimiuiahed 
in weight, but not in strength. 



I 77.— The Stringh. 

I. Parts. Show a glass syringe, and a metal one. Notice 
that there are two chief parts, — a barrel with a small tube at 
the enii, a piston and its rod. 

II. PaiNCLPLE. 1. Draw up the piston, then insert the 
, BOEzle in water. How high does the water ascend? Houi 
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IB it that it does not aecend to the ievel of the water ont- \ 

» 



» 
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Bide ? ConCraBt nitli tlie water in the apoiit ot a teapot. 
Also invert a wine-glaBs over a bit of while paper in water 
ftnd press down. Infer air resists. Two things cannot oc- 
cupy the same apace at the aame time. Give the term im- 
penetrability. 

2. Keep the nozzle in the water, then press down the 
piston, OWrve the surface of the water during this action. 
What takes place ? Bubbles appear. How are they caused? 
Infer that air is escaping. 

3. Keep the nozzle in the water. Draw up the piston. 
Can air get into the barrel? How is that? What does 
take place? The water ascends till the barrel is filled. 
How can you account for this ? 

(a) Tell of the well in Tuscany, and what Galileo is re- 
ported to have said. Many people now say that the piaton 
eucka np or attracts the water. How shall we find ont ? 
Apply tiie piston by iteelf, the water does not follow. In- 
sert a glass tube in water, and draw out the air with the 
mouth, the water rises, but there \a no piston. 

((6) What then p Fill a wine-glass with water, cover it 
with paper, and invert How is it the water does not fall 
out ? Weigh the gloss, then weigh the glass and the water, 
what will the difference represent? Tlie weiglit of the 
water, and this weight is pressing on the paper. How ia it 
the water does not fall out of the inverted glass ? What is 
there all round ? Air. It must then bo air pressing against 
the paper. Insert a knife between the paper and glass so as 
to admit air. What takes place p 

(a) Put the question again. What causes the water to 
ascend in the baiTel ? lufer that air is pressing on the sur- 
face of the water all round the syringe. Show — 

1) That water yields to pressure. 

2) That jiressure on water is conveyed throagh the water 
in all directions. 

3) That if the pressure was one pound to a square inch, 
there would be a pressure of one pound on every square inch 
of the vessel. 

4) Educe that where there is nothing to resist the presanre, 
there the water will force its way at) long as the p 
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water aacenda becauee of tlie presBure of the air. Give tbo 
anioiint nf pressure, nenrly 16 lbs. to the square incli. 

(rf) Gotlirough the process by which Torricelli and Pascal 
established tliis. War«r ascended in the pump at Tuscany 
32 feet, tlien Torricelli reasoned that as mercurj ia about 
J3i times heavier than water, mercury in a tube would stand 
proportion ate I J' lower. How muchC Torricelli tested it, 
and found it was bo,— that wtien water etood in a pump at 
32 feet, mercury etood in the tube about 28 inches. Faecal 
reaaoned that if it was due to tlie pressure of the air, that 
pressure mnet decrease as yon ascend ; that if you took the 
tnbfl of mercury up a mountain, the column would aink as 
jou R«ccnded. He tried it, and found it was ao. 

4. Take syringe full of water aud hold it downwarda. 
Does the water run ontp How is thatp If it does, what 
does that show ? What do lads do to make it air-tight P 



H 78.— Akiual Heat. 

■ I. Heat. Eiplain the terra. Show that we use the term 
both for canse and effect, — for the BUbatance or force, and 
the sensation. This often leads to mistakes. Give the term 
caloric for the substance. Caloric is in the human body. 
Our lesson is to discover how it is produced and sustained. 

II. CoHBUBTioN. Draw attention to breath, and how it 
diCera frum air. Give the conEtitnents of both. How are 
those of breath produced? Notice that they may be pro- 
dnced by combustion. Illustrate by the burning of a 
candle. Show that the union nf oxygen and carbun under 
certain conditions is to evolve heat. The air contains 
oxygen, the body contains carbon ; if these can he made to 
combine, heat will be evolved. Show also that wherever 
oxidation takes place heat is given off, and that in the body 
this ia constantly going on. 

in. Pbocesb in the lokgs. Carbon, hydrogen, and 
other substances are diffused tlirongh the body ; we want to 
bring oxygen into contact with them. How is it done ? 
Refer to the function of the heart and lunga. Let us esa- 
mine a cell in the lungs. Let us suppose one magni&ed as 
big as an orange. We observe three tubes. A small pipe 
from the windpipe conveyB air, another conveys dark blD<>d, 
mgtd a third takes away bright red blood. Here th«a U % 



change. The blood comeB to its veBsel dark, and leavea it 
bright red. How is the change produced ? We have seen 
that air contaiDB oxygen, the d&rk blood containB carbonic 
Bcid and iroa. By reference to rust on iron show that iron 
attracla oxygen, and there is a union of the two. Carbonic 
acid and hydrogen are separated from the blood and ez- 

Eelled, and the oxygen in union with iron enters tlie blood. 
'ow infer that the change ia due to the expulsion of car- 
bonic acid and to the presence of oxygen. IlluHtrate by 
dark blood exposed to air becoming red. 

IV. How THE OXYGEN 18 DISTRIBUTED. Describe the 
fonction of the heart as a force, pump. The blood contain- 
ing oxygen is conveyed to the heart, and by it sent through 
the body. Now carbon, hydrogen, and other subfitances 
are difEused tbrougli the body, and wherever oxygen comes 
in contact with them they are oxidiEed, and beat given off 
into the blood ; thua the temperature of the blood is raised, 
and as it ia carried along it riiiaee the temperature of other 
parts, so that the blood becomes like a circulating warm 
water apparatus would he to a house. 

V. How IS THE FIRE KEPT DP ? It might be shown that 
in every muscular or mental exertion some effete portioD of 
muscle or nerve is thrown into the blood. That thus many 
things find their way into the blood which would b« in- 
jurious if not diapoaed of. That many (if these are first 
oxidized, thus contributing to the heat of the system, and 

, afterwards excreted. But as there is thus constant waste, 
there must also be constant repair. This the office of food, 
— some foods conveying to the blood beat-giving matters 
only. 

VI. Work out that a difference should be made ia beat 
suppliers according to the season. Point out that as fires 
may die out under too much fuel, so there may be too much 
in t)ie body. Show that exercise, by quickening tlie breath- 
ing and the circulation, will raise the temperature, and get 
quit of the surplus quantity. Point out how heat escapes 
in perspiration, and how the air acts in modifying the tem- 
perature of the body, 

79.— On Making Tea— a Lessok for Gibm. 

, Introduction. Place two teapots before the class, one 
L.^rthenware. the other metal. Which material is best for 
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^ teapot ? Elicit that ta tlie best which beat answers iu 
purpose. The purpose here is to produce good tea. 

IL What have wk to discover f In which we can 
make the best tea. Ank for the kind of water utied. Sup- 
pose that boiling water was poured on eome tea, and hot 
water, but not bulling, poured on an equal quantity of the 
sanie quality of tea, which would produce tlie better teaP 
Then educe that the greater the heat ia, the better the tea. 

III. Length of time. By reference to facta show that 
tea is better from standing some time than if poured off 
immediately. Infer thnt the longer the action of the heat, 
the better the tea. 

IV. Teapot must retain the beat. Suppose that of 
two teapots one retained the heat longer than the other, in 
which of them could we make the better tea p Draw atten- 
tion to the radiating power of metal and earthenware. Be 
prepared with appropriate t&cts. Then infer that as metal 
retains the heat better, it would be Che beat for preparing 

V. Black EARTHENWAns. Draw attention to some old 
women's preference for black earthenware teapots. Show 
that black ia a good radiator, Infer that a black teapot 
would be a bad one for making tea in. Yet old women 
like good tea. Point out that black absorbs heat readily 
and that old women place their teapots on the hob near the 
fire. 

80,— The Davy Lamp. 

INTEODUCTION. Name the subject of the lesson. 
Lther from tlie class their knowledge of the dangers at- 
tending coal mines, especially from explosive gas. 

II. Construct] ON. In the absence of a lamp, draw a. 
diagram on the black-board. Explain that it consists of i 
lamp placed in a cage of wire gauze. Ask for the mode of 
regulating a common lamp. State that the Davy lamp ia 
iiKed to prevent exploaiona. Could that be the case if the 
flame were exposed while regulating the lamp? Show that 
the screw to legulate the lamp ia underneath. 

III. Fbincifle. 1. Elicit the conaequence of entering a 
room in which gaa had been escaping, with a lighted candle. 
There is no explosion till the gas comes in contact with the 
flame. Now describe a coal pit largely filled with an etplo- 
■JTO gae. If a lighted candle were taken in bo that tbe 
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iild bappen? 
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flame came io contact with the ^aa, what would bappenT 
Show that by using common lamps, frnin the necessity of 
Bdmittmg air to the ftume, gas haa come in conlnct with the 
flame, and there have been exploaiona. But a man may go 
in with a Davy lamp and yet there he no explosion. How 
is this ? Some of the boys may answer that the gauze pre- 
vents the gBB entering the lamp. Work this out. Have a 
piece of gauze and a lighted candle, place the gauze on the 
flame. The flame does not pass through, but smoke duea. 
Infer that the gauze-wire will not prevent the gas entering 
the lamp. How ia it then that it does not eiiplode ? Iliua- 
trate by a light applied to asprinkiingof gunpowder and to 
a large quantity ; there is an explosion in the latter case. Is 
there in the former ? Apply to the small quantity of gas in 
the lamp, and state that it doea bum with a bright blue Uame. 

2. How is it the flame does not pass through the gauze P 
Recur to the former eiperiment. Place the gauze on the 
flame. What happens ? The flame does not pass through 
the gauze, hut smoke does. What is this smoke ? Apply 
ft light above the gauze, it breaks into flame. Now how is 
it the flame doea not pass through ? Perhaps a boy may 
say that the holes are too small. Deal with the answer so 
as to show that is not the fact. Recur again to the ques- 
tion. Show by proper itlnstrations that gas requires the 
heal of ^nie before it will light Then compare metal 
with other substances so as to elicit that metal rapidly con- 
veys heat, or is a good conductor. From this infer that 
Bumcient heat to light the gas outside doea not remain. 

3. Metal becomes red hot. Perhaps a lad may suggest 
that metal by continually receiving heat may become red- 
hot. Will there not be an explosion then ? Recur again 
to the experiment with the gauze. Take a match, light it, 
let it burn a little, blow out the flame, the end is red-hot, 
apply it to the gas. Doea it light ? State tliat gas requires 
the heat of flame before it will light. Metal must become 
white-hot before it will have this effect. What ought a 

' do if the wire of his lamp were to become red> 

4. What then is a Davy lamp ? It is a proteciiuu by 
wurniug of daoger. How does it do that ? 

81. — Teapot Spout and Lid. 
L Tbb bfout. Bring out that itd top ia higher than tho 
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level of the teapot. What is that forp Suppose one to be 
lower, say halt as high. What would happeo wlien water 
waa poareil in ? How is thia ? If tlie spout were low you 
could not Ell the teapot. How is thia V Give facts and 
illustrationa ao as to educe and eEtablish the following 
poiDt£. 

1. Fluids yield eaaily to pressure. 

2. Pressure is conveyed in tliuni in all directioua. 

3. So long as there is no pressure in the s^iout to out- 
balance it the liquid must rise. 

4. Infer that the water will rise to the same height in the 
Bpout as it ia in the teapot. Illustrate also by syphoo, and 
by pipes conveying water from reservoirs to liousea. 

II. Hole in tub lid. 1. What is a bole placed there 
for P Perhaps a lad will say to let steanj escape. Elicit 
that escape of steam would be an escape of lieat. What 
would result P Is tliat desirable ? 

2. Refer to boy's sucker. How is it that the stono Bticks 
to itP Give experiments to show the pressure of air. 
Infer that there is pressure of air in the spoot. What 
would be ita efTcct? Educe that if the pressuie of the 
atmosphere csceeds the weight of the water, this cannot 
run out. What would be the pressure of the air in the 
spout ? Show that thia would depend on the area. But aa 
the pressure is nearly 15 lbs. to the square inch, it must be 
a large teapot indeed where the weight of the water would 
exceed it. Refer to beer-barrel and to vent-peg. When 
thia is up the beer runs. Now put the question again. 
What is the bole in the lid for P Recur to the facts estab- 
lished in the former part of the lesson, and infer that the 
pressure of the air through that tiny hole will be conveyed 
in all directions. 

3. Put two test questions. As there is a pressure through 
the hole in the lid, how is it the water does not rise in the 
spout and overflow ? The pressure in the spout balances it. 
When the teapot is held so that the tea runs out, what forces 
are acting in the spout? Two,— the preosure of the air 
through the hole, and the weight of the tea. 

82. — Atmuspherb. 

1. TJif Icrm. It describea tho entire body of air. Why 

sphere? Suppose the earth to be taken away, and thi 

9Dhg^to|retnMu, it would appear a hollow sphere 
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2. How its presence is known. Wave the hand, there ia 
reBiatance, and a cool sensation. Run with an open um- 
brella placed borizontall;. You find it diflicull Co do so 
because of the resisting force. Place a bit of wood on some 
water, invert a tumbler, the wood is below the level of the 
-water outside, hence the water inaide w not on the aame 
level. What does that show ? Give account of the diving- 
bell. Notice other instances of resistance. 

3. Preiaure. Take water out of a basin the gap is at 
once filled up. To what ie that due? So rarify air by heat 
— instance a lire in the street when gas-pipes are being laid 
down, and a cold cnrreot sets in. Describe a pump. Water 
ascends the barrel, then some force muKt be at work. The 
only possible force is the atmosphere. Give pressure abont 
16 lbs. (14'7) to the square inch. Befer also to barometer. 
Notice Its oscillations, and infer that the pressure is not 
uniform. Oftentimes vapour is in the atmosphere in larger 
quantities than at other times. But vapour and air, bulk 
for bulk, are not of equal weight, the former being lighter 
than the latter. To what attribute the alteratioDS of the 
barometer ? By appropriate facts lead the children to infer 
that the atmospheric pressure decreases as we ascend moun- 

4. Elasticily. Have a football, formed of tough, flexi- 
ble, but not elastic material. It is filled with air. Squeeze 
it, and then remove the pressure, it regains its shape. Illus- 
trate this property by means of a popgun and of a pair of 
bellows. 

5. Coiidticior of sound. Throw a pebble into a pond. 
What takes place ? Uow far do they extend ? State that 
U air is a fluid a similar disturbance would produce a 
Bimilar effect. What would be the shape ? As it would be 
in every direotioo it would be spherical. When this vibra- 
tion reaches the ear, then there is sound. 

83. — E VAPO BATIOH. 

I. Intro DU(Tr ION. Suppose a ahoner of rain. It wets 
the pavement, and here and there are little pools. But in a 
abort time the pavement is dry, and the pools of water have 
diuppeared. Refer also to washing day, and to clothes put 

It to diy. How shall we account for this ? Uaka ouu 
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that the wateriDnst either aink into the grontid, or be ab- 
eorbed into tho air ; one or other or both. It is nut de- 
ll. Causes or its nsAPPHARANCK, 1, Heat. Refer to 
wet clothes placed bel'ore a Are. What ia observed ? Va- 
pour aacending. What happens to it ? It gradually spreadE 
and disappears. Place a dish of water in front of a fire ; 
the water in time diiappesrs. aod much sooner than it 
wonld away from the fire. Infer that heat is the agent by 
which water is thua changed into vapour. How is it done ? 
The children will be able to state from former lessons t)jat 
beat expands things ; that the particles of water are very 
amall ; that they are held together by a very alight cohesive 
force; that the neat acting on the water OTercooies this 
force aod drivesthe particles apart from one another. This 
ia called evaporation. Now apply- What is the great source 
of heat ? The snn ia sending forth heat continually. 
Nearly three -fourths of the earth's sorfaee covered with 
water. Thia water will absorb heat from the sun'a rays. 
The surface acted on will ha converted into vapour ; where 
wiD be the greatest amount P When will there be most? 
Give facts respecting tropical seas, the Red Sea, and the 
Mediterranean. 

2. Air. {a) From the illoatratioB of clothes before the 
fire, water boiling, and similar facts, let the children state 
that thia vapour ia absorbed by the air; that this is the 
second ^eat agent in evaporation. How is this brought 
about ? Remind them of what takes place when sugar ia 
pot into water. The sugar disappears, but it is there. The 
water absorbs it. This illustrates the absorption of vapour 
by air. The air ia like a great sponge. 

(6) How does it ascend V Perhaps the answer will be 
given, " The auo draws it up." Refer again to clothes dry- 
ing before the fire. Where does the vapour go ? It as- 
cends. The fire does not draw it to itself. How is this P 
Qive the common illustration of cork in water. How ia it 
chat the cork rises in the water P From other lessons the 
children will state that it ia owing to the pressure of the 
water upwards. That bulk for bulk, water is heavier than 
cork, and sinks ; and as its pressure is in all directions, 
it forces the cork up. How quickly the force acts ! Apply 
to air. Bulk for bulk, vapour is lii;hter than air. What 
*iU tbe air do? What eff'ict ffill thia have? Then th« 



TBponr ascenus because it is displaced by the deecending 

(c) How higli will it ascend P Revise the action of heat 
in converting wnt^r into vaponr. Show that by lowering 
the temperature the vapour may be turned again into water. 
Elicit the fact that the air becomeB colder as its distance in. 
creaeeB from the surface of the earth. Infer that the 
vapour will ascend eo long aa the Iflmperatiire of the air i> 
not below its owo. Give the estimated height inappreciable 
It the height of five or sii miles, 

(d) How much will it hold? By the illuBtration of air- 
pump show that its capacity depends greatly on its density. 
Give also the fact of water boiling on a mountain at a lower 
temperature, owing to the alteration in the denaily of the 
atmoaphere. Show also that ita capacity ia affected also by 
its tetopcrature. Hence infer that the amount will be ft 
varying quantity according to these conditions. 

III. CoNDiTioNa or Evaporation. 1. Seat of Atma- 
tphere. Show tliat when the atmosphere ia very cold, it will 
take away some of the heat from the water, and thng 
decrease the vapour-making force. Hence infer that 
there will be less evaporation at night, and much less in 
winter, although there will alwaya oe aome evaporation, 
Referring again to the ca[>acity of the atmosphere for 
vapour as affected by temperature, infer that in a high 
temperature there will be more evaporation. What are the 
conditions in this case ? Greater vapour-making force, 
greater capacity for vapour. 

2. Gfiith winds. Refer to clothes or water drying 
quickly in a gentle breeze. How account for itp What ia 
wind ? Then in a gentle breeze the air is continuallT 
changing its place, and freah air conica into contact witn 
the water. Suppose aome water abed on the ground, and 
you wanted to remove it. You have a large sponge full of 
water, and several small dry pieces, — which would yonnse? 
So when the gentle breeze comes ngainst the clothes, or 
rolls over the water's surface, it ia just as if dry spougei 
were applied. 

3. SatvTailtm. Supi:oge the air to be very moist, what 
effect will that have on evaporation ? Refer again to the 
illustration of sugar and water. The water can take id 
only a certain quantity, lo with the air. When the air ia 
fnll it is said to be saturated. 



84.— Dew, 

1. Introdoction. An early morning walk in iumrner 
or autumn. What is seen gliHtecing on the grass, on tlie 
loaves, all around ? Dew. Where has it come from P The 
morning ib bright, there are no clouds ; the night has been 
clear, there has been no rain. How account for it ? 

II. How FORMED. 1, Aimosph^'e contains vapour. 
Examine class on evaporation. Elicit that the atmosphere 
coDtaiuB vapour. That its capacity for vapour is increased 
by heat. Tliat after a clear, hot day, the atmosphere would 
contain much vapour. 

2. Cold EOTidenses vapour. Speak of the vapour issuing 
from the spout of a kettle containing boiling water. 
Place a cold plate over it. What occurs P How is this ? 
What would you And the vapour to be if you put your hand 
in it P So hot as to scald you. But the water on the plate 
is very much colder. What has the vapour lost P How ? 
The plat« must have .ibsorbed the heat. Infer that the 
vaponr coodeiiEes into water because the plate deprives it 
of its heat. 

3. Sadiatiim of heat from the earth, (a) Elicit that 
the earth is heated from the sun. The sud'b rays pass 
through tbe air, but the air ig heated by the earth. How 
can this be shown P Which part of the atmosphere has the 
greatest temperature? (b) Refer to the radiation of heat. 
Some bodies radiate heat more quickly than others. The 
earth radiates heat. But in the day it receives much more 
than it loses. What will take place when the sun sctsp 
Infer that the temperature of the surface will be lowered, 
and that some objects will be colder than others. 

4. Cold ntbetanceB on the turf ace es^act the heat from the 
atmoKpkere in contact with them. Bring out that the vapour 
and air do not part with their heat so readily by radiation 
as the earth does. Infer from facts given before that they 
part with it qnickly when in contact with bodies colder than 
themselves. Elicit that as the earth parts rapidly with its 
heat after sunset, and some bodies more quickly than 
Others, and become of a lower temperature than the atmo- 
sphere, they will extract the heat from the vapour imme- 
diately in contact with them. What will take place then ? 
Tha vapour will condense on fbe surface 
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5. Dew-point. Leati the clans to infer thnt d 
betpuB to form on ao object till the object is colder than 
the air and the vapour near it. That as these objects extract 
the beat from the atnioepheve, there is a point of tempe- 
rature when dew will begin to form. This ia called the dew- 
point. Now tent the intelligence of the subject b; aHkinjc 
— How is it that when we breathe on a slate its Burf&ce be- 
comes damp C How is it that a bottle of cold water brooght 
into a warm room ia soon covered with moisture. 

III. Conditions under which formed. 1. State of tU 
atmoeplnre. (a) Elicit that a favourable condition ti 
after mach evaporation. Infer that there will be better 
conditions in hot couotries for dew. Give the facta. 
(h) Fointout the efEects of clouds. They reflectthe heat back 
to the earth. On a clear night there ia no impediment t( 
radiation. On which night will there be the lowest tem 

ferature P What efiect will this have on the atmosphere ' 
ts capacity for holding vapour will be lessened. The 
earth also parts with its heat to a greater extent, there- 
fore there ia more dew. (c) On which night will there he 
most dew, on a clear tranquil one or a wind; one? Lead 
the class to infer that on a windy night the cold object k ' 
the vapour are not long enough in contact for this to 
condensed. 

2. Suhsianeet tliat are easily bedemed. Elicit the fact 
that more dew is found on grass, and on leaves, than on 
rocks. How account for this ? Such Bubstances radiate 
heat more quickly. Point out the beautiful provision in 
this. Vegetation receives the moisture that it needs. 

3. Covered en- tkady spate. Not bo much dew on these. 
Let the children explain tliis. Infer that there is iittle dew 
in a wood. Point out that there is not as much evaporatioi 
hence dew is not needed. There is no waste of the Divic 



85.— Clouds. 

1. iNTBODtrcTios. Examine on evaporation and dew. 
Elicit that the atmosphere contains mucii vapour. Some* 
times much more than at others. That where the air ia 
den^e there is less vapour, hence the air near the surfaca 
contains less than at a distance from it. 
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II. FoRifATiON OF Cloudb. 1. Vapour slightly con- 
deaeed becomes viiible. Refer to steam i^uing from the 
Hpout of a tea-kettle. Elicit tliat jut^t in the mouth of the 
spout it cauDOt be seen, ur ie invisible, but at a little dis- 
t^ce it can be seen. How is this 'I What haa it mingled 
with ? Wlmt haa tbiH done? Then cold air alight!; con- 
denses it, and it becomes visible. 

2. Currents of atr. Elicit that the higher strata of air 
are much colder than the lower. Let them state the 
e fleets resulting from tliis, especially in hot regions. 
Draw out that the currenta of air ho formed will differ 
in temperature and in amount of vapour. Lead tliem 
to infer that when a cold current meets a current of higher 
temperature loaded with vapour this will be coodensed. 
What then ? It will become visible, or form a cloud. 

3. Miitt. Ask for facta concerning these, which the 
children may have observed. Test their intelligence of the 
formation of clouds by asking them to account for the for- 
mation of mists. Lead theiu to infer that a mist diffcra 
from a oloud only in its position. Let them also state how 
it is that clouds are more commonly formed than mists. 
The upper strata contain wore vapour, and are more liable 
to cold currents. 

III. Uhkb of Cloods. 1. As means of conveyiog water 
over the land. 2. As screening from the heat of the sun. 
3. As arresting and reflecting beat at night. 4. As a veiiicle 
for electric fluid. 6. As objects of beauty or grandeur, 
and as giving rise to pleasant scenes in the landscape. 



86. — A TTB ACTION. 

1. Give the notion. A stone unsupported. WhathappensP 
Bivers run downhill. How run at all '/ There must be force. 

2. Attraction is exerted by hodiei in all direcliona. Place 
pieces of chip on a dish of water. What takes place ? 
They approach each other, or in other positions would ap- 
proach tne sides. They do not remain where tbey were 
placed. Give other instaucos. On a large scale we see it 
in the tides. Bow ? 

3. Attraetion is according to quanfily of tnalter. Place 
a large and smalt cube on a. dish of water. What takes 

t difference In their rale of hiqUiiq.^ "i.Nii4 
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smalt one moTea faster thuD t!ie larger odb. Place efaipB of 
unequal size, and each piuce thicker at one end than at the 
other. What do you obaerve P The thicker parts approxi- 
mate the most rapidly. Suppose you let a Etone fall out of 
your hand, what will be ite direction ? From the illustra- 
tion just gireti lead them to infer that it will be towaidg 
the centre of the earth. Test their intelligence by Bup- 
posing a hole through the earth, aod a marble dropped. 
Where would it fically etop ? Give other illustrations. 
Water poured out nf a cylindrical cap, and out of s jug 
with a projecting lip. What difference is observed P How 
account for it ? Notice also dew drops, globules of wftter, 
ehot. What form do they take ? How is thia ? 
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4. Attraction is according to distance. Refer to bodies 
falliog from a heiglit ; to a floating subtitaucQ oa it Dean 
the hank. Give the law. 

5. Teat intelligence by asking, what is weight ? 

How is it that 100 atoms are 20 times heavier than 5 ? 

87. — Spirit Lbvel, 

1. Exhibit a epint-Unel. What is it? What is its use? 
How does it show this F Let the eye be applied to tlia 
level. The glass tube is slightly curved. How is that ? 

2. Bane a dish of water. Look at the surface. What 
do you say it is ? Smooth and levul. What do you mean 
by level? That it is flat or a plane. Is it so? Elicit 
that tho particles of a fluid are easily displaced ; so that 
were a force acting on one more than on anotiier, what 
wiiuld happen 7 It would he displaced. What force is 
acting on the water ? Tliat of gravity. Bring out that it 
acts on every particle. Infer that all the upper particlet 
will be at the same distance from the centre of the earth. 
What then will be the shape of the surface ? Apply to tha 
spirit level, and infer that the surface of the fluid at rest 
does not form a plane, but is slightly curved. 

3. Take annlktr ilhiitration. Suppose a vessel of water, 
and a cupful taken from it. How is it there is no hollow? 
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■ftraw a diagram to represent the water beijre rusliing into 
Bll tbe hollow. Take two particles of water on the aame 
leval, one in the deeper part, tho other under the hollow. 
Elicit that the forces acting on these particles is as tbe 
depth. Hence, that in the deeper part, as tbe pressure is 
in all directioDB. it will act until the other one is made to 
rise. So with all tbe others, notil the hollow is tilled, and 
the surface smooth. 

4. Flace the epiHt-leoel on a perfectly horisonlal plane. 
What will take place? Examine ho as to Liriog out that 
in consequence nf the force acting on the fluid, the air 
bubble will rise to the highest part. Which is thatp Tha 
eeatre ot the arc. 



^V 88.— Ahntal Motion ot thb Eabtb. 

^Pl. Eabth'b orbit, 1, The problem to ie iolved. The 
earth was to be so placed atia moved aa to go round the 
Btm. How conld it be accomplished ? Let the difficulty 
be conceived, and curiosity aroused. 

2. Attraelion. Bring out that the earth must be placed 
where tbe sun would attract it. But if this only was done, 
what would happen f Tbe earth would fall Into the sun, 
as a marble allowed to drop falls to the earth. 

3. ImpuUe. By means of a globe and marble show that 
tbe earth at the instant of being placed witliin the sun's 
attraotioD, ought to liave aa impulse at right angles to it. 
Suppose this done, what then ? There would he two forces 
acting on the earth. How would it move ? Let this bo 
illnstrated till thoroughly comprehended. 

4. Continntmee of attracting force. Bring oat that the 
snn'a attraction is constant. What is tbe inference ? The 
earth ought to approach nearer and nearer to the sun. How 
ia it that it does not fall to tbe sun ? 

6. Velocity. Show that as the earth approaches tbe sun, 
its velocity must increase. Show how this increased velocity 
will tend to send it ofTat a tangent. Lead to the inference 
that the orbit is elliptical. Hence we are nearer to tbe sun 
at one time than another. 

6. Neamee) to the sun, IlluBtrate the varying distance 
of the sun from us by reference to its apparent diameter at 
difieient times of the year. 
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II, CoNTiurANOB OF TUB earth's motion. 1. Vdoeitg 
oeereomes gravity. Let it ba made clear that as the earth 
approaches the huq, ita velocity will become eo great as to 
overcome the attracting force, and carry it gradually away. 

2. DinUnukini/ veloriiy. Proceed to Bbow that as the 
distance from the sun iooreaBea, the velocity will be 
diminiBhed, QHtil at length the attractive force overcomea 
it, and the saoie course in pursued as before. 



falling on tlie yaiodropB. How account for tlie colours 
Beeu? 

2. Be/raetion aiui reflection. Recall former lessoua on 
these poiotB. Bring out that when light pautiea from ona 
medium into another it is lefracted, or bent. Changes it* 
direction. Also elicit that rays of light falling in some 
circumBtancefl are reflected. 

3. Apply to falling rain. If raya of light fall on these, 
and enter thera, what will take place P They will be re- 
fracted. Elicit hIbo that EOme of the rays wlil be reflected, 
so BB to reach the eye of the spectator. Show that tiie 
reflection may take place from the outside of the drop, or 
from what we may call the Inside of the film. At present 
we have only to do with the latter. Place a diagram on 
the black-board. Let a circle represent a drop of rain, and 
let a line meeting it represent the ray of light. Show the 
refraction that would take place on entering the drop. 
Show also the reflection that would take place from tbe 
concave Sim. How would these proceed? Show also that 
OD leaving the drop they would be again refracted. 

4. Coloari. Recall the IcHKon on the prism. Elicit the 
direction of the falling ray, and how it strikes the surface 
of the prism, and the reflection o£ the colours that ensues. 
Apply to light falling on a raindrop. Evidently some will 
so enter the falling drop as to be broken up into th«i 
constituent rays, and these will be reflected. 

5. The ege. Suppose a ray of light tlitu to be broken up. 
How many of these colours will enter the eyeP As the 
colours ooBsess very diSereut degrceti of refrangibility, aud 
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OonBequontly diverge very much, it is evident only one 
would enter the eye. Hoiv acooiint, then, for the eye 
taking in all the colours ? Point oat tbat many rays fall 
simultaneously on the same drop. From these raya, accord- 
ing to their poaition, several of the reflected CQlours, perhaps 
all, may enter the eye. Elicit also that tliere nrn maoy 
drops in close proximity, and that which is true of cue ia 
true of all. 

CHAPTER VIII. 
Science TEiCHiNo— PHvaioLOGT. 
Childebn who have learnt the arts of reading, writing, 
and arithmetic, often show an astonishing dulaess and want 
of iDtelligesce in relation to common things. They do not 
distinguish their uses. They use them for purposes for which 
they were not designed and are not adapted. They have eyes 
and see not. They have no power of using natural forces to 
the lest advantage. But if the course recoroiiiended in the 

Gevious pages is followed, this charge will not hold; at 
ist, not BO completely. Yet such a course should be fol- 
lowed up, where possible, by systeraatic scientific instruction, 
if Duly in one subject. 

Scientific teaching gives natural phenomena, and leads to 
the knowledge of the laws by which they are governed. Its 
value as an instrument of mental training depends on its 
metbod. There is a great deal of unscientific teaching of 
HciRBce i nnd the chief cause is that teachers are more anxious 
to fill the minds of their scholars with the facts of science thaa 
to develop in them the scientific habit of mind. 

Elementary science teaching of the right kind leads to 
habits of observation of simple facta and natural phenomena, 
to their accurate description, their methodical cla«8ifi cation, 
and to the induction of the law or ptinciple underlying 
them. Object lessons, ranged in scries of natural sequence, 
each in the series having a natural connection with those 
that have gone before, aud preparing for that which haa 
to follow, will admirably prepare for the more Bystematio 
lessons. For systematic scientific instruction, as opposed to 
desultory and vague, may be attempted with most advadtaga 
when by previous methods children bring to the work some 
aptitude. 
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The basis of the scIeutiGc babit ie accurate obaervatim, 
FbenomeDa mitst be carefully watched. The senses must 

1 intelligently employed. The children must see, taste, 
smell, feel, weigh, and measure for tbemHelyea. They 
most also experiment. I'oachers will have to perform 
t eiperimente theraaelvee, but tlie childreo should bo 
encouraged to do sn where possible for themselves. To thi* 
practice of obucrvatlon, and as essential to it, there most ba - 
added that of dcacription. Let tliem describe aa accurately 
and vividly as they can what they observe. 

Children should be enconragcd to connect what they 
observe with provions results ; they are thus prepared for the 
next step in science-teaching, classifi cation. Facta are to be 
first gathered, then grouped. This is a great step in advance. 
It brings a higher faculty into play. Points of resemblaoce 
and of difference come under notice, and identifications of 
arraogement or priociple amidst the greatest diversity of 
form. In this process the skill of the teacher will be shown 
in guiding and directing rather than in stating. He tnnst 
lead the children to the discovery of the identifying prin- 
ciple. Ordinarily he will be tempted to state, to illustrate, 
and to verify ; but in so doing he is almost sure to defeat 
his porpose. For the whole purpose of scientific teaching 
is to give children the ways and means of the highest step. 
that of induction. In order to this the teacher must be 
careful that amidst the interest of his experiments, illua. 
trationa, and accumulation of facts, the real purpose ia not 
The great discipline to the pupil and his chief beueflt 
in his iufereuce and subscquont verification of the 
physical law. 

Of the subjects proper for an elementary school few have 

such claims as physiology. It is true that in this aa in 

other cases a mere boolt acquaintatico may be given. That 

lursa has no educative or practical value. But it may ' 

V tie taught in common schools so as to have a Gcieotifio value. 



TUB ART or TEAOniNO. 123 

It presiints facta for observiLtion ; many of them at band ; 
others by naing objects obtainBil from the butcher, others 
fi'ora moJels speciallj prepared for the purpose, and others 
from good liiagrams. It gives the opportunity of clasBifj- 
ing, and especially of i'''^erence and mdnction. 

Experiroenta ehoutd not be made on the liviog aoiiual. 
Facts that canoot be presented to the eye witliont aooh 
experiTiieQfs must be described. They must be received as 
in other Hcience3, on teutimnny. If real knowledge cannot 
be obtained without sucb expurlmenta, then with them it ia 
obtained at too bigh a price. It costs too much. It is at 
the expense of some of the beat feelings of our nature. It 
involves a moral loss for which no intellectual gain could 
compensate, and it produces a moral condition which is its 
own perpetual curtie. 

But it is very doubtful whether there ia intellectual gain. 
The facts which the esperimenta on living animals am to 
exhibit are not the things for which the pupil observes tbem. 
That which Is to be estaldished cannot be observed. In 
many cases it is the hypotheais that is to account for the 
facta. And for all educational purpoaea, the inference or 
induction may be made from duacription of the facts aa well 
as from their actual observation. That touching a par- 
ticular nerve in the medulla ia followed by the contraction 
of a particular muscle may be seen by an experiment, but 
the experiment does not establish the nature of tlie con- 
nection between the two. It shows them related in time, 
but the lioiB is not made clear. This is an inference, an 
inference wliich could be made as well from description aa 
from experiment. 

The method of each lesiion must be carefully considered. 
It must be adapted to the intelligence of the class. The 
teacher muDt not be bound by the method of his book, 
the book the subject is laid out in the conciseat form, and ii 
lly an eiposilion, aud consequently the opposite o£ 
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HoieatiSa method. The facta to be obEerved dt described 
muat be firiit obtained. The experiments or illustrationa 
must be aimple and concluoive. The minds of the children 
must be kept awake to the point which ia the object of 
puTauit, and the leaaon must not be deemed a success unlsta 
each child has performed the induction for himself. The 
value of the lesson to the leuruer is ia what be has duiu^ 
more tban in what he has aaid. 

90,— Physiology.— Livi.vQ Booibb. 

1. Introduction. Aak for natural objecw, Distingaish 
between natural and artilicial. All natural objects belong 
to two classes — animate and inanimate. Take any mineral 
Every parliele exiiibita tbe same properties aa those possesiied 
iQy the whole ; theue are the ioanimate or inorganic bodies. 
But that ia not true of aniraaLe boiliea. Here the structuni 
differs, according to the office it baa to perform. 

11. Pbofbbties of LiviN a bodies. 1. Put a pebble end 
R potato in soil in the spring. Let a few weeks elapse and 
Tiait them. What is ouaerved ? No change io the pebble, 
l)ut in the potato, decay, a radicle, and a green aboot. Wait 
Bome time longer, tliere are other changes ; and at length 
other potatoes. In the pebble there baa been no change, 
but in the potato a series of changes. So with otiier thiiiga. 
To what are these changes due? We term these cbangeb 
vital actionti, and we attribute them to a vital force, and we 
say of the potato that it has vital properties. 

2. Go into a garden when fruit is lust appearing, and 
again a few weeks later ; the fruit baa increased in size. 
It haa grown. What do you understand by that r* It baa 
drawn fresh material and converted it into its own sub- 
Btance. How? Each part of the fruit haa power ttina 
to acton substance brought to it. This ia what we call 
organized structure, and thia act ia the manifestation of a 
vital property. 

3. A man works hard. In doing so he puts forth 
mechanical force. Yoii can tell me liow he appears. 
Hot. Yes, he has given forth heat. He also perspirea. 
This periipiration ia cumpoaed of water a:id carbonic acid. 
These have been aoparai.eil from the blood by the skin. 
Thus the man haa lout aubsunce and weight. Show that 

thing is going on continually, only i 
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. quiet Btate. This is another manifestation 
of vital force, ami tbese are termed vital aotioi/e. 

4. Suppose this waste to go on. Wbat tben ? Tlie 
body would dwindle away. What craving comea to pre- 
vent this I' Sbow that the means of producing heat and 
of repairing waste must be contiunally supplied. Living 
bodies draw materials for their growth and repair from 
other bodies. Such bodies are called food. Shotr that 
food ia not nutriment, bnt is converted into it. Show also 
that the food when taken has no vital properties, but it 
becomes endowed with these in becoming part of the 
structure of the living body. The force that does this ia 
vital force. It works through organized structure. 

6. When a body is deprived of life it rapidly Rrows cold. 
It also decays ; that is, it separates into the elements of 
which it is composed, that which held them together having 
disappeared. 

91.— The Human Body. 

I. Introddction. Esamine on the distinction between 
organic and inorganic bodies. Elicit the characceriaticH of 
vegetable life. .Ask for the particulars in which animals 
resemble vegetables, and in which they differ from them. 
Apply to man. In man there are two kinds of organs — 
those similar to vegetables, those belongingto animals— the 
former, termed those of organic life ; the latter, those of 
animal life. 

II. TnE BuiLii OF THE Hdman Body. The obvious 
divisions of the body, head, trunk, and limbs. 

1. ItUerect. (a) Compare with other animals. Itdiffera 
in thie respect from all. What animal comes nearest in 
its shape to man? Show a picture of the skeleton of H 
monkey. How does it differ P Show the folly of those 
habits and practices which caose the body to bend or stoop. 
Infer that anything that disfigures its beanty or injures its 
health is Co be avoided. 

(b) To what is the erect form due ? Show a picture of 
the skeleton. Point out the poise of the head, the position 
of the shoulders, the shape of the spine, and the arrango- 
menta of the lower estremities. Show how all are held 
together by ligaments. State that the muscles help to keep 
it erect. The skeleton contains 200 bones. 

^ It it dual, (a) Suppose the body to be cut into 
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halvM by a tine pftBelng between the eyes, down thfl now, 

and down the middle line of the spine, tiiese parts woula 
be found to correepond. Ask the children to give inBtances, 
— Btich as the eare, eyea, nostrils, arms, and legs. Stale 
that the brain and spinal cord mny be separated into iwo 
eimilar parts. Point out also the lungs, kidneys, and daal 
arrangemeut of the heart and its vessels, the arteries and 

{b) By means of a diagram, show that the trnnk and 
bead consist essentially of two tnbes, canals, or cavities. 

1) TJie dorsal canal. Give the root of term dorsal 
(dorsum, the back). Point out that there is a chamber 
containing the brain, and a tnbe proceeding from it con- 
taining tlje spinal cord. The former protected by the skull, 
the latter by the vertebrEs of the spine. This canal eome- 
times called the neara! canal (nmiron, a nerve). 

2} The ventral canaL It consists of the face, the thorax, 
and the abdomen. It contains the organs which convert 
food into blood, circulate the blood through the body, and 
separate from it whatever is useless or hurtful. It has been 
called the hsma) canal (haima, blood). 

92.— The Hkad, 

1. IsTKODDonoN, Gxamine on the former lesson. Tho 
present lesson to be on the head. 

II. Its Position. 1. Ask for it. Where placed P 
Poised on a moveable pillar above the trunk. How poised ? 
Sopposa more weight on one side than the other, in front 
or at the back, what then P It would have a tendency to 
fall that way. Has it ? Point out how nicely it is balanced. 

2. Elicit that whan a person sitting falls asleep, Che bead 
droops. How is tbatP Point out that the head is not 
always kept erect. How is it kept in its place? By strong 
ligaments and muscles. 

3. Refer to the motions of the head. It is so poised that 
it can move backwards, as in looking up ; or forwards, as in 
nodding. How is this P Explain how it rests on tbe atlas, 
or first vertebra of the neck. Refer also to tho power of 
turning it partly round. State that when this takes place 
the atlas moves with it, on the second vertebra, the axis. 

III. Its Parts. From the former lesson, the children 
will give the parts cranium and face. Ask for the facts. 
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Get the covering of the cranium, and the diatingnishing 
featured of the face. The bead is formed of tweQty-two 

93. — The Cranidm, 

1. Intboductiok. Show a picture o£ the head, and put 
the Bubject of the lesson clearly before the claaa. 

II. What it is. 1. It ia a cavity containing the brain. 
Elicit some of the differences between man and other 
animals. Tbeae due in many respects to bis brain. Infer 
that it is the moat important organ. Point out its poaition. 
Show the relatioD of the forehead to the face. Point out 
that the greater part of the brain lies in the upper and 
forward parts. In lower animnla there is a projecting face, 
and the brain behind it. Draw a diagram to represent the 
facial angle of man aa compared with that of the monkey. 

2. How formed ? Explain that the ekoll is not of one 
piece. Lead the children to infer that having such an im- 
|>OTtaDt organ in its keeping, it oaght to be very strong. It 
IS composed of eight bones. Six of them by their union 
form a vault. Point out the advantages of such a shape. 
Give the names and positions of the bones. What other 
name has the frontal bone ? Why called coronal P (corona, 
a crown). Because it forms the crown of the head. 
Describe the occipital bone. It forms the back part of the 
head, bends so aa to form a part of the base of the sknll, 
and has a hole through nbich the spinal column ascends. 
Point oat the bones forming the sides or walls of th« head. 
Called parietal (paries, a wall). Show the positions of the 
temporal hones : they contain the ears. Explain that ths 
base of the cranium is formed partly by two hones. One is 
called the sphenoid (^hen, a wedge). It is inserted so as 
to wedge in and locK the bones of the skull and face. 
The other is called the ethmoid [ethmoa, a sieve), because 



appearance. The holes are for tho 



passage of bloodveesela and n 

3. How joined? Describe the mode. Not by straight 
lines, but by saw-like edges. Compare with dovetailing. 
There is no motion possible. Separation ia difficult. Poiot 
out the advantages of this amingement. 

4. Sort of bone.' It is of the kind termed iiat. These 
~ t of two bard platea, with a soft substance between. 
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94.— The Face. 



I. Introduction. Esamine on previons leBSons. The 
present lesHon to be on the face. 

li. It8 Pauts. 1. Get the position of the face. To 
what divisions of the bitdy does it belongP To the head, 
and to the ventral caoal. Get the names and descripCioDS 
of the chief features. Point out that the face is often an 
index to the mind. Anger leaves its mark there. The eye 
" L betrays the working of the brain. Give other 



2. Point out the cavities. There are five. The eye- 
orbits or sockets, the nasal cavities or noatrils, and the 
mouth. What orgaos do tliese contain ? Those of sight, 
Broell, and taste. These cavities are formed, and their 
organs protected, by the bones of the face. Of these there 
are fourteen — all of which are immoveable except one. 

3. State that most of these bones are in pairs. In all 
possible cases let the children indicate their position. Aak 
for the two malar, or cbeel: bones ; and the two superior 
maxillary, or upper jaw bones. The latter forming part of 
the roof of the mouth. Show the positionB of the laobry- 
mal bones (lacAryma, a tear). How so called P State that 
they are channelled to convey tears from the eyes to the nose. 
Called the lachrymal ducts. Let the children touch the two 
nasal bones. State that besides these there are two small 
bones connected with the nose internally, called turbinated 
bones. Give the name of the bone forming the base of the 
nose, and separating its two cavities. The voiuer or plough- 
share bone. How bo called? Let the class point out the 
inferior oiaxillary, or lower jaw-bone. It diSers from the 
other bones in what respect P How is this movement pro- 
Tided for F State that at the back part of the mouth, and 
partly forming its roof, there are two bones called palatr 

95. — Thb Motith and Phabtnx. 

I, Thk Mouth, A cavity containing organs that act oi 
the food. 
I. Atk/or <A« Utth, Small, hard, and white, all of on 
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length, and close together. Not all alike. There are three 
kind!! : incJHors, canine, aoii molars. Id cliildtiood, not eo 
many as in latsT life. The child liaa twent;, the man has 
thirly-two. 

2. Tke month also eonlains the tongue. This is a mus- 
cular organ supported beneath by the hyoid bone. Elicit a 
few of the facts respecting it. It can be protruded, short- 
ened, curved up, or turned roond the mouth. A little 
instrument very quick in its movements, and capable of 
changing its shape. It is very useful in rolling the food, 
and in Hwalloning. Its appearance often a guide as to the 
health of the system. 

3. Refer to saHva. It is a fluid, colourless and tasteless. 
Where does it come from P It is produced by three pairs of 
glands termed the salivary glanas. It moistens the food, 
and thns renders it better for swallowing. It also acta 
chemically on some portions of food. 

4. The top of the 7/unitk called Ike palate. Formed in front 
by a part of the upper jaw-bones, behind by tlie palate bones. 

II. Thb Pharynx. 1. It is the cavity at the back of the 
mouth. A sort of bag suspended beneath the base of the 
skull in front of the vertebral column. 

2. Point out that the entrance from the month into this 
cavity is through an arched passage. This is termed the 

3. State that several tubes open ii 
of these may be got from the clasi 
passage, and the windpipe or ail 
relative positions of these. Give als 
epiglottis, as connected with the air- 

4. Show that there are openings of tubes into the upper 
part of the pharynx. Referring to the nasal cavities, state 
that the openings of these in the pharynx are termed the 
posterior narea. State also that there are tubes from the 
ears called Eustachian tubes. Explain that this portion of 
the pharj'ni is closed in the act of swallowing by the 
fauces and uvula. What is that for? To keep the food 
out of the mouths of the uppei tubes. 

96.— Tub Tp.dsk. 

I. Thb Vbwtral Canal. Recall thepnrts : face, thorax, 
■ad abdomep Tbtt two latter aeparated by the diaphragm. 



[to the pharynx. Two 
i ■ the gnllet, or food 
' passage. State the 
the terms glottis and 
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in given to It ? 

1. Orgiaia belonging to both. State that there are certain 
organs, portiooe of whiuli are found both in the tliorax and 
abdomen. 

(a) The alimentaTy canal. It begina with the month. 
The gullet or ossopliagus cootmuea it dowu the neck and 
thorax. It pierces tiie diaphragm. Its continuatioQ in the 
alnlomeD ia formed by the atomach and intestines. 

(ft) Sympathetic cord and thoracic duct. Point out thwt 
poaitiona. Both pierce the diapbragm. The latter takes its . 
name from the tboras. Poiot out also that beaides thcM 
the great arterlea and veina pierce the diaphragm. 

2. Thorax. Also called tlie cheat. How aop It is ft 
cavity. Its baae ia the diaphragm. Its walls are the ster- 
num, ribs, aod part of the vertebral column. It containa 
tbe heart, a thick muscular organ, the centre of the circula- 
tory ayatem. It alao contains the lungs, the windpipe and 
its branches. It containa also the great artcnaa and veins ; 
and a great portion of the gullet. 

3. The abdoTTien. Examine on what is already known. 
Describe the atomach. A large bag, something like a bag- 
pipe. Situated below the diaphragm. Point out the intea- 
lioea. Give their length. About six timea that of the body, 
hence from thirty to thirty-six feet. Point out the poeition 
of the liver. It lies to the riglit of the stomach ; the Bmaller 
end of which it ia over. The kidneys are in front of the 
vertebral cobmn. In shape something like a French bean. 
Point out also the positions of the spleen and pancreas. 

97.— Tbe Spine. 

1. What it ib. 1. A column. Spine is the name given 
to the column of bones that supports the head. It is some- 
times called the cerebral axis. By it alt the other parts of 
ttie body are directly or indirectly supported. 

2. It it/oTmed of (Hrty-tkree bonee. Of theae, twenty- 
four remain distinct. As life advances the remaining nine 
form itito two bones, the saerura and the coccyx. Tha 
twenty-four are called true vertebrte. They form a pyT»- 

L miilal column, the base of which is co tbe sacrum. 
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3. Divitiont. The bones are disticguislied by tlieir pnai- 
tion into cervical, dorHal. aod lumbar. There are eeven in 
the neck, twelve in the bach, and five in the Ioiob. The 
two upper vertebras of the neck are termed the atlas and 
the is.k. 

4. Shape. The apiue ia not atraigbt. The cervical por- 
tion curves forwards, the doreal portion backwards, and the 
lumbar portion again forwards. 

II. VERTiiiiR£. Each bone is called a vertebra (verlo, 
I turn). They are so placed and fitted to each other as <o 
allow a partial turning of the trunk. Tbe vertebrte bave 
several distinct but aimilar features. 

1. The body. The anterior portion forms the body of 
the bone. Tbe upper and lower surfaces have alight deprea- 
xions scooped out in tbem ; the object of this will shortly 
appear. 

2. The ring. Behind the body of the vertebra is a ring 
or hole, ao that in the way the vertebrie are placed a canal 
is formed, in which ia lodged the spinal cord. 

3. The neroe passage. Bj means of notches, or slight 
raisings, loopholes are formed on each eide of the ring for 

4. Processes. At the back of the ring there is a sharp- 
pointed projection called a spine, or spinous proceas. There 
are two others, one on each side, called tbe transverse pro- 
ceases. To theae proceaaea muscles are attached. In the 
neck the transverse processes are pierced by a hole, through 
which an artery ascends to the cranium. Besides theae 
there are on each side the articular processea, by the aid of 
which the vertebne are joined. 

III. Their Union. Show the neceaaity nf joining these 
hones securely. Explain the danger from dislocation and 
trom shocks. Row is tbe danger avoided ? 

1. Joints. Ask for tbe number of articulating proceases. 
Show how these help to form the bones into a column. 
State that each surface is lined with elastic cartila^^e. 

2. Invertebral aibilance. Explain that tbe body of each 
vertebra does not rest immediately on its fellow. There ta 
placed between each a disc of highly elastic subntance. 
This preserves the cord and brain from injury by move 
menta and ahocka. These discs get pressed during the day 
80 that a man is an inch shorter at night than he was in ths 
morniDg. 



^ 
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3. Ltgamenfe. Point out on the diagruiD the bands of 
ligament by which the paitu of the column are fastened 
firmly together. 

4. Miaclee. Ask for the musclea already given. State 
that from the base of the skull to the sacrum, on each 
side of the spinous processeB, there are arched cavilies filled 
with the muscles, whose otiice is to aid in keeping the body 



98.— Framework or the Chest. 

1. Introduction. Elicit that the chest is a cavity, having 
at the back the Epine, in front the stemuni, and between 
these the ribs. Its base the diaphragm. 

II. Sternum. 1. Description. It is a short flat bone, 
with seven depresBlons on each side. Looks somewhat 
like a abort sword. It is broad and thick at the upper end. 
Thin and elongated at the lower one. The lower end tipped 
with cartilage, called the ensiform cartilage, {ertei$, a sword ( 
/orma, shape). 

2. Its pogition. Point ont that it is near the vertebral 
column at the top; and that it comes obliquely forward. 
Show that by this means there is a gradual enlargement of 
the cavity of the chest, 

3. ItafuitcHon. That it affords some protection to the 
organs of the chest will be obvious from its position. 
Point out that the notches on each side receive cartilages 
from the ribs, and ita upper end articulates with the right 
and left collar bones. To its anterior surface powerful 
muscles are attached, which act on the upper extremities. 

III. The EtB3. 1. Description, (a) Kinds. Show from 
the diagram that there are twenty-four ribs, twelve on eauh 
side. Let the children discover that fourteen, seven on 
each side, are connected with the stemnm ; these are called 
the true ribs. Point out that the neit three have their car- 
tilages joined, these called the falsa ribs. Show that the 
eleventh and twelfth have their front ends loose, these called 
floating ribs. 

(6) Their ehapc. Each rib is a curved thin bone. The 
head, the part nearest the epine, is thicker than the shaft. 
Point out that the convex portion is outwards, the concavo 
innards. TheeHect of this? Greater capaciiy to the chest, 
vitb an increase of strength. 
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(c) Svie and arrangement Point out that the upper ribs 
are Hmalt. Tbey increaae in size to the eighth, vhen they 
again dimiuifib. What is the object of this arraDgement? 
Gradually to inoreasa the capacity of tiie cliost. Other pur- 
poses are also served. 

2. Suw fastened, (o) Posterior ends. Point out that 
all the ribs have attachments to the spine. Fastened to the 
head of each rib is cartilage. The other eod of this is split 
into three portions. The upper and lower ends are attaciied 
to adjacent vertebrce, and the middle one to the invertebral 
substance between them. The spine thus forms a medium 
of support, or sort of fulcrum to the ribs. 

(6) Anterior ends. Ask for the facta already given. Tha 
seven pairs of upper riba are fastened to the sternum, each 
by its own cartilage. This cartilage is elastic. What is Ihe 
use of that ? It serves in breathing to enlarge the capacity 
of the chest. This cartilage is termed costal {eoda, a rib). 

3. Movements. The ribs are raised and depressed in 
breathing. The ribs and diaphragm form a mechanism that 
may be compared to bellows. Tlie rihe are moved by two 
seta of muscles called intercostal. The outer set run frem 
the rib above obliquely ^oivnwards and forwards to the rib 
bulow. The inner set pass from the rib above downwards 
and backwards to the rib below. The outer muscles raise 
the ribs, the inner ones depress them. 

99. — The Extremities. 

I. Introduction. Examine on the build of the body. 
The extremities form one of the main divisions. They 
conaist of upper and lower. Each set may be divided into 
limbs and bases of siipport. 

II. CoRBKSPONEiNQ PARTS. Place tliem in a tabulated 
form on the black board. 



Upper Extremities, g Lower Extremities, g 

1. Bases of support, ^ 1. Basos of support. P° 
(n) Scapula .... 1 (a) Hip or haunch bone I 
(6) Clavicle .... 1 

2. Limbs ; — '2. Limbs : — 
fa) Jrm— (a) Thighs 

Humerus ... 1 Femur , . . , ^- 
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Lower Extreuities. 
(6) £«,- 

Ridiua. ... 1 Tibia .... 

Ulna .... 1 Fibula .... 

PRtellft .... 
(c) Hand— (c) Foot— 

Carpus .... 8 Tarsua . . , , 

Metacarpus , . 5 Metatarsus . . . 

Phalangee. . . H Plialanges . . . 

III. Description, &c. Aak for the number of booei 
forming the HmbH, and their bases of support. The apjjer 



State that it Ih a thin bone with thick borders. These 
termed costal. To these muscles are attached. Point out 
its attachments to the collar-bone. Show the poaition of 
the glenoid cavity. Let the children see how these arrange 
ments secure freedom of motion to the arm and hand. 

2. Clavicle, or collar bone. Show it. Let it be seen that 
it keeps the slioulder and arm apart from the chest, and thus 
helps to secure that freedom for the motions of the arm 
necesBaTy to the use of the hand. 

3. Hand. Draw atteoiion to the various particulars thht 
Ecake the hand so useful an organ. Point out the position 
of the thumb, and explain the advr^ntages resulting there- 

4. Tlie lower extremilini. Remarkable for their length as 
compared with other animals. Evidently adapted to main- 
tain an erect position. In consequence of their length the 
head is raised, and so a wider range of vision is secured. 

6. The foot. Placed at right angles to the leg. The soi 
that the whole weight of the body reals upon 



urch. 



100.— Ceixular TisauB. 



I. iNTHODnoTiON. Explain that the body in its vanous 
parts is pnesessed of vital properties, manifests vital force, 
and performs vital actions. 

II. Vital Actions. By appropriate facts show that thero 
! a system of waste and renewal. Ask tor instances of 
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repair, aa of cuts or torn skin. Refer to the facts of heat 
and Hweat diffuBpd over the body. Infer that each living 

Birt of the structure is an organ as much as tlie heart is. 
ence each part has its own work to do. Befer to saliva, 
bile, sweat, to the formation of akin, muscle, and bone, to 
show die variety of tlie work done. How ie this work 
done? What are the means? 

III. Cellular Tissue. Describe a cell. A little vesicle 
containing a 6uid. Its wall a membrane. Esplain germ. 
Not always in the cell, but sometimes forms a distinct por- 
tion of the tissue. The geim is believed to contain the vital 
force. State that the force in the gertn acts through or by 
means of the wall of the cell. Its office various. Depends 
00 the organ to which the cell belongs. Sometimes it 
separates things that are not wanted. In other placet) 
it separates that which is necessary for the renewal of the 
tissue of which it is a part. 

H 101. — CONNECTIVB Tissue. 

f I. Inteoduction. Statethatthebody is not only covered 

externally, but cliaL this covering eiteuds over all the internal 

cavities. It forms a sort of double bag. It ia a sheath to 

every organ. 

II. Skin. What is it ? The external covering. Called 



of the dermis. Consists of scales which are constsntly 
shed in the form of powder. Has no nerves. Destitute of 
blood-veeseis. Forms a sheath to the dermis. Underneath 
it are pigment- eel 1b, the seat of colou 
2. Dermis. Called alao the nitit 
skin. Dense and fibrous. Abounds ii 
trato fact by referring to blushing, and to its bleeding 
freely when cut. It is very tender. Its office to separate 
water, carbonic acid, and urea from the blood. These passed 
out in the form of sweat. 

III. Mucors Membrane. This lines all the cavities that 
open on to the surface. As for instance, the mouth and 
nose. It is a continuation of the integument, but more 
delicate, much redder, more sensitive, and bleeds more 
freely. It is continued through the alimentary canal. It 
B.kUo lines the wiud-pipe. It is compobed of two kyets. 
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1. Tkt epithelium, Ttie name given to that which Oi 
tinucB the epidermiB. It is a horny, inaenHJble, and bloodleai 
tiBsae. Elicit that it is moister than tbe epidermi '"' 
what due ? It is not bo exposed to the atmoapher 
office requires it to be moister to faciliCata the pas 
things aloDg the tubes. Illustrate by reference to a' 
ing. How difficult this is when the mout' 

2. The eanguiae layf^. The dermis i 
layer having like characters, but with r 
tt secretes a fluid called mucus — hence 
membrsTie. Tt is to this that the greater d 
eplthetiiint ia due. 

III. Serous MBMBnANB. This lines tl 
not open on to the surface. It surroun . . 
orgaos. It secretes a fluid by which the movements of 
these organs are facilitated. Each lung is invested with a 
serous membrane called the pleura. The heart is invested 
by the pericardium, and the stomach, intestines, and other 
organs in the abdomen by the peritoneum. 

IV. Synovial Membiune. The bones that form joints 
are surrounded at the ends by a. membrane that secretes a 
flnid called synovia. This fluid acta like oil ; it lessens 
friction. 

V. LlQABENTS AND TENDONS. These are formed of c( 
nective tissue, but they are much denser and stronger. 
Tendons are the tongh cords that join the muscles t< 
bones. Ligaments at<t tough cords and bands that nniti 
bones at the joints. The dermis and sanguine layer of the 
mucous membrane are made up of filaments wiuch, when 
boiled, yield gelatine. 

102.— Hair : Its Stboctubb. 

I. Introduction. Elicit that hair grows r hence may be 
oompared to a vegetable. It has two chief parts — the root 
and the shaft. 

II. The root. It is a sac containing a bulb and pulp. 
The sac is a follicle formal by inversion of the skin : hence 
B of epidermis. At the bottom of this is formed 

which develops into a dense portion called the 
) softer called the pulp. The pulp is furnished 
tb bloodvessels. It is that out of which the hair grows. 
The root lies deep in the skin. 



a papilla, wli 
bulb, and a s< 
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III. Shaft. This may be divided into the portion in the 
ekin, and the pact external to it. 

1. The eheatk. The part in the ekin ie inclosed in a 
sheath. This aheath ia not in close contact with the hair. 
When cold contracts the skin, the eheath ia narrowed and 
elongated. This gives rise to the appearance called gonse 
skin. Aa the sheath grows along with the hair, its outer 
edges on reaching the surface break off and form scurf. 
This is a healthy formation ; seen on the head because of 
the greater amoutitof hair. It is to be removed by comb 
and brush. 

2. Sebaceous glandt. {{febum, tallow.) A little below 
the snrface, external to the sheath, are little oil Eacs, one on 
each side. They have openings into the sheath. Supply 
the hair with a kind of natural pomatum. No other needed. 
Keep the hair well brushed, that these glands may be 
stimulated. 

3. Parts. The shaft is formed of a central pith and two 
other layers, A good illustration may be given by means 
of a quill. The medullary portion is thought to have vessels, 
by means of which fluids ascend to the very points of the 
hair. Immediately surrounding the pith is a cortical suh- 
elauoe of horny cells. There is also an outer covering of 
epidermis. The homy laminn of this are ranged trans- 
versely, and overlap one another like the scales of a fish, 
only not with such regolarity. Pass a hair through the 
fingers, — in one direction it is smooth, draw it through in the 
opposite one it is rough. Account for this. In coQEequence of 
these homy coverings, hair has great strength. Single hairs 
have supported weights varying frora 8,000 to 22,000 grains. 

rV. Cbtour. Elicit that the colour of the hair varies 
according to complexion. State that some say that a tight 
iris is accompaniea with light hair, and that as its colour 
darkens so does that of the hair. The colour is due to 
pigments unequally distributed in the pith. These give its 
colour to the cortical sheath. The colour is thought to vary 
with the nature of these pigments. Some are formed of 
minute portions of carbon. Dark hair contains mnch iron. 
The colour of the hair changes. It changes in age. It is 
clianged by sorrow. Give instances to show rapid change 
produced by terror, anxiety, and other forms of fear. 
These changes prove that there is organized ( 
fTom the roots to the points of the hair 
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103.^Haib : Its Geowth. 



I. Mode. Not like vegetables by fluids paBsing throneli 
their leogth, bat by additioDs to tbe root end. Thus tba 
hair is pushed forward. Tbeae additions varjr in aiie. 
Atfected bj health and other circnmatancea. Hence baira 
are not of nniforui thickness, but have often iatersperaed 
thin patches. 

II. CompoeiUon. It is allied to the epidermis. Its basil 
is albumen. It contains also carbon, lime, flint, Bulpbnr, 
manganeae, and iron. The proportions of tbess vary in hiit- 
of different cclours. The disagreeable odonr evolved dnriog 
the bumiog of bair ie due to tbe sulphur it contains. Soma 
of tbe dyes used act on the sulphur. The change is not 
permanent. Hefer to bair affected by a damp atmosphere. 
It beconiea swollen and Btraightened. To what due? It 
baa absorbed moisture. Haw is this ? Refer to tbe action 
of oil in relation to water. Infer that there is a deficiencjr 
of oil : hence the salta and animal matter entering into tbe 
composition of hair are urchecked in their absorption of 
moiBture. In ill liealth there are remarkable changes in it), 
appearance. It becomes dull in colour, and lank and'- 
straight. The effects due to absorption of juice from thtt' 
blooil in sn immature, ill-elaborated condition. 

nr. Dimeneiims. The hair is not cylindrical, but flat- 
tened. The more flattened the more curly. Its thickncM, 
varies. Hairs have been measured, taken from the i 



fnch. The amount of bait oo the body is very grest. 
Arrangements for its growth are fonnd all over the suifaca,, 
except the palms of the bands and the soles of the feeL 
The hairs of tbe head of different persona have been 
calculated. It has been estimated that the average number 
to the square inch is 1,000. There are, say 120 squars 
inches of scalp. How many hairs will that give " '■ " 
entire head ? 

104.— Nails. 

I. Structuhb. Somewhat like hair. Formed of epidePv 
mio Dells. May be pared in the free end without pain. 
1. Bed. Let the nails bo examined Point out tho verj- 
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fine wliit« and red lines, and the ribbed appearance, in 
what direction do they run ? IIow accouDt for tbem ? 
The dermie in the bed of the nail formed into delicate 
folds or kminte. Very abundantly supplied with blood- 
vesaels. Between tbeee foldti of Uie dermis are thin vertical 
plates. These two in alternate rowa give the appearance of 
ridges and red and white lines. 

2. Lunula. Direct attention to the pale part at the root 
end. Its shape. Hence lunula (/una, the moon). Under 
this the dermis not in folds. Fewer blood-vessels. The 
ridges formed by the vertical plates may be seen. 

3. BoaL It is embedded in a fold of the dermis. There 
is a free edge of epidermis which covdrs part of the lunula. 
This ought to be pressed back weekly. The roots of the 
finger nails are covered about one-twelfth of an inch, that 
of the thumb about one-eighth of an inch, that of the great 
toe one-sixth of an inch. 

II. Ghowtb. 1. Thkhtees. The nail is thicker at the 
free end than in the lunula. Hence it must grow in thick- 
ness from its bed. How obtain the material ? Becall that 
the folds or laminie of the dermis are very vascular. Hence 
much roaterial for growth. The dermis secretes a fluid 
which forms into epidermic cells. It also keeps the bed 
of the nail soft. 

2. Length. The fact of growing forwards well known. 
How is it accomplished ? By a similar arrangement be- 
hind the nail as in its bed. Epidermic cells are added to 
the root. Hence the nail is pushed forwards. Here we see 
why the bed of the nail should be soft and yielding. 

3. Amwunl. The nails of the hands grow four times 
faster than those of the feet. How verify thisf By cut- 
ting at stated times and measuring the parings. A thumb 
nail raeaauring eight lines or two-thirds of as inch takes 
twenty weeks to grow. How much is that a week? 

4. Spots, Children often get knocks on their nails. These 
disturb the process of cell -formation. The place is indi- 
cated hy a white spot. School girls call them gifts. They 
foolishty lock upon them as omens of good fortune. Thus 
they utter silly rhymes ; as — 

"OiftlDD the tbnmb 

Gifts on till! finder 
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Lads tiiat have had such spots will tell that thev move for- 
wBrde. On meaBuriog the distanoe from tie ^rec edge of 
the nail, tliey may calculate the time before they can reach 
it. Suppose one to occur in the middle of a, thumb nail of 
eight lines, how long will it be before it reaches the free 
margin P Ten weeks. 

5. Groove. State that during sicknesa or diseaee the 
nails do not grow so vigorouHly. Hence the portion of 
nail formed during the sickness is thinner. It forma 
on the surface a trausTerae groove. The breadth of thil 
will be according to the duration of the sickness. A de> 
pression measuring two lines in width, How lung was ths 
sickness ? Five weeks. What would be the width of a 
groove when the sickness lasted twelve and a-hal£ weeksF 



105.— Mdeculab TiasnB, 

1. DESCBiPTfON. 1. Position. On removing the inta- 
giiraent and sublayer of fat we come to reddiah flesh. 
Refer to the flesh foand on a butcher's stall. It covers tbs 
entire skeleton. It eiceeds any other portion of the body. 
On examination it is fouod to be fibrous. It is colled 
muscle. 

2. Structure. Muscle is flliroua. A muscle is a bnndla 
in which smaller bundles are arranged parallel to each 
other. It is ensheathed in connective tissue. The smaller 
bundles are termed fasciculi. They also are encased in 
connective tissoe. These fasciculi are found also to con- 
sist of smaller bundles, each enveloped in a sheath formed 
by a tough, elastic memhrane, called the sarcolemma. 
These smaller bundles are termed fibres. Each of theae 
fibres is composed of filaments or fibnllre. 

3. Kindt. Muscular tissue is of two kinds, striated and 
smooth. When the fibres jnst named are examined they 
look like strings of beads, and they readily break op into 
email discs. These give the muscle a striated appearance. 
Smooth muscle does not so break up, at)d has no sarco- 
lemma. 

4. Conlraetilitt/. Muscular tissue is highly elastic. I(a 

feculiar vital property is that of contracting under stimulos, 
C shortens in the direction of its axis, while it increasea 
in its diameter. The fibre becomes shorter, but as its bulk 
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doee not diminish, nor tlie parts become compressed, it 
bflcOmeH thickar. Tbese cootractiODB are not aimultaoeoua 
throngh its whole length, but pasa oa io an undiilatory 
manner. The bulky part of the muscle under contraction 
becomes hard and lirm. A muscle is ehortened in the act 
of coQtroctioD about one-third of its length. What will 
be the effect of tbis contraction ? 

B. Bloodvessels and nerve*. Muscles are more abundantly 
Btipplied with capillaries, arteries, veins, and nerves than 
any other substance except the sense organs. But tbeee 
do not enter the Jibrillie. 

II. Offices. 1. Voluntary and involuntary. Muscle is 
the great motor agent of the body. Recall the distinction 
between organic and animal life. Elicit that the move- 
ments connected with the body are of two kinds, those of 
the organic and those of the animal life. Muscles connected 
with the organic life are not directly under the control of 
the will, hence termed inrolnntary muscles. State that the 
greater portion of the muscles are connected with animal 
life. Tnese are under the control of the will. Hence are 
termed voluntary muscles. 

2. Hollow muscles. By reference to the iris and to the 
mouth, show that there are some muscles which enclose a 
cavity or surround a space ■ these contracting, lesseo the 
capacity of the cavity or the extent of the space. Refer to 
the acUon of these muscles in the arteries and in the ali- 
mentary canal. 

3. Muiclu attached to bone». There are upwards of 400 
muscles in the body. Most of these are for the movements 
of the animal life, and are connested with bones. Such 
muscles have names given to their estremities and to the 
portion between. This is called the belly of the muscle. 
The extremity nearest the body is called the origin, the 
other the insertion. Bach of these muscles has the con- 
nective tissue in which it is ensheathed, lengthened out 
into tendons, by which the attachment ia effected. The 
tendon is tough, strong, and elastic. Some muscles in their 
origin separate mto two, three, or more attachments. Thus 
the muscles of the arm, biceps and triceps,have respectively 
two and three. Many of the muscles and tendons connected 
wiih the bones have a strong investment, termed fascia, tha 
ofBce of which is to keep all the parts in their plai 
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lOG.— Bones. 



» 



1. Description. 1. Kindt. Bones have been divided 
into tliree closaes. f Jaf bonea, as those forming tlie skulL 
Long bones, as in the arms and legs. Square bonea, bb ic 
the vertebral columo. Bonea are hard, moist, pinkisl^' 
living Btructnrea. Tlieysre covered with a fibroua, nutrient, 
vascular membrane called the periosteuro. 

2. Tusues. When loog bones are dead and dried thej* ara 
found to be hollow or tubular, like pipes. But when alive, 
these tubes are filled with a soft, yellowish, oily euhstance, 
formed chiefly of adipose tissue. It is called marrow. Ths 
tube that contains it is called the medullary canal. Tfaa 
solid portion of the bone consists of two tissuea. 

{a) The aula- iiisae. It is dense and compact. It il 
thicker in those parts exposed to strain. 

(6) The inner lisstie. This is formed of immense nnmbe™ 
of small platett of bone, interlaced with each other so as to 
form spaces or ceila. These are called the cancelli. T!]« 
tissue is called the spongy tissue. It enters largely into 
the formation of the flat bonea, and of the extremities of ths 
long ones. 

3. Bhod-vuuU. When a bone is fractured it is found 
to bleed freely. Mlcroacopic tubes pass from tlie medullar^ 
oanal through both tissues, becoming finer and finer in ths 
compact tiasiie. Openinge to these canals may be liiscemed 
on the surface. They are called the Haversian canals. 
Bnrrounding these canals is a compact tissue, in which may 
be seen many minule dark spots. These are cavities from 
which line dark lines pass in every direction ; aoma com- 
municating with the Haversian canals. The cavities ara 
termed lacunss, and the fine tubes canaliculi. By thess ' 
means blood is supplied to every part of the bone. 

II. CoMFOSlTION. 1. Chemical etnicture. Bone i 

compound of animal and earthy matter. The former givee 

toughness and elasticity, tlie latter firmness, hardnesa, a ' 

etrength. Tiiey are blended in every part of the bone. 

' ' " \hy matters. The chief constitaent is phoaphate' 

which there areSO per cent., of carbonate of lima 

-e 10 per cent. There are besides small quantities of 

fluoride of calcium, phosphate of magnesia, and chlorid* 

. of so^JUDii amounting to about 6 per cent. 



(a) Earth 
oflime, of w 
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ib] Afitnal matter. Ot this there are about SB per cent. 
it la converted into gelatine by boiling. 

(c) Qaalities. By inereaaing the proportion of phosphate 
of lime, bone wonld become much harder, aa seen in teeth, 
but would become brittle in proportion. Hence would not 
lie BO well adapted as at present to resist shocks and 

2. Experiimnts, (a) Burning. On putting bone into fire 
it becomes white aa chalk, very brittle, and loses greatly 
in weight, but retains its bulk and siiape. What has it lost ? 
The animal mattera have disappeared, and the earthy ones 

(6) Macerating in acid. By steeping bone in hydro- 
chloric acid, BufSciently diluted to prevent its injuring the 
animal matter, yet strong enough to disBolve the earthy, 
the mass left will retain the shape and bulk of the bone, 
but will become soft, loudi, and Besihle. The radius so 
treated may be tied into a knot. 

107.— Blood. 

I. Vital Fldid. Suppose a blow on the nose, or a cut 
of a finger. What is observed ? Blood issues from the 
veBsela thus opened. What shall we say of it P It is a 
thick, viscid, hot fluid. Give its temperature, 98". State 
its specific gravity, 1055. "Blood thicker than water" 
literally true. State that it is a vital fluid. What is meant 
by this ? StAte that it is a fluid only so long as it lives. 

II. Colour. This will be given. " Point out that in some 
animals there is real blood that is not red. Blood in the 
cornea of the eye is not red. Hence the colour is not an 
essential property. 

III. Quantity. More after a good meal. How ao? 
Recall tlie fact of waste from the work performed by the 
organs of the body. Infer that there is less after prolonged 
exertion. Hence the amount varies at different times. 
Difficult to oscertain. Various estimates ore given. Some 
give it aa ^, otheis as .} , and others as J of the weight of 
the b»dy. The quantity perhaps varies from 8 to 12 
quarts. 

IV. Pabtb. When the blood ia looked at by the naked 
eve it seems all alike. Place a drop on a piece of glau and 

e it by a microscope. It is seen to be a fiuid cod- 
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The blood is a compound. It is formed of wal»r 
eoliiis, and contains gases. In 100 parts, there are 79 of ' 
water, 21 of Bolida. Compare with air. 

I. The Li q dob Sanguinis. A trnneparent, nearly colonr- 
less fluid. It is composed of Berura and fibrin, 

1. Serum, A flnid, saline and adheaive. If a CQirent of 
carbonic acid is parsed through a diluted portion, a white 
powdery substance is thrown down. This ia globulin. If 
sermB ia heated it coagulates. Compare with white of egg. 
Hence globulin is considered an alhnminous aubstance. If 
serum is exposed to a very high temperature, ao aa to de- 
compose tlie animal matter, salts remain. 

2. Fibrin. Tfiia may be aeparated from blood by wbip- 
ping it with twigs. The fibrea bo obtained are elastic and 
disposed in striie. Compare with muscular fibre. Blood in 
which there ia a deficiency of fibrin does not flow so freely 
through the capillaries. By experiments it has been found 
that a degree of viscidity ia favourable to the flow of x 
fluid through tubes of a small bore. Fibrin is thus necessai; 
to the viscidity of blood, its chief office seema to be tu 
reparation of injuries, by the formation of fibrous and cr- 
nective tissue. 

II. Corputdea. These are of two kinds, red and colour- 

I. Red corpuscles. In shape, circular diaks. Look like 
little coina, but not flat. Each surface ia concave. What 
then? Thinner in the middle than round their edges. 
Their size is inconceivably amall. The diameter ia nboill 
■j^ of an inch. How many must be placed in a line to 
make an inch ? How many would it take to cover a sqtiare ■ 
inch ? Upwards of 10,000,000. But their thickneaais only ■ 
about \ of their diameter. How many must be piled to 
make an inch in height? About 12,000. Then how many 
would be required to make a cubic inch? More than 
120,000,000,000. These red corpusclea flow in the blood 
through the capilkriea. But eome of these tubes are finer 
than the corpuscles. Infer that they are soft, flexible, and 
' itic. On closer examination they are found to be st " 
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or tags. By proper tesis the bbcs discloae their com positi on. 
Tbey are formed of two eubstancea termed globulin and 
heematiD. The hxraatin is the colouring natter, and 
containB iron, J of a grain in 1,000 grains of blood. 

2. Colourless corpuscles. Their size is greater than the 
red. It would take 2,500 placed in a line to form an inch. 
There are fewer than the red ; about one oolonrleBB cor- 
poacle to every 300 red ones. There are more after a meal. 
Tbeir shape is irregular, «nd is conalantly changing. They 
have the power of contractility. Consist of sacs, con- 
tdning a fluid and a nncleus. The nucleus, when set free, 
becomes a red corpuscle. Have their origin in the lymph. 

Ill, Gates. Tbe gaees found in the blood are oxygen, 
carbonic acid, and nitrogen. Oxygen is foond more largely 
ia arterial, carbonic acid in yenoua blood. 



109.~Bi.ood: CoAanLATios. 

I. Process. Let a drop of blood be put on a slip of glass 
and placed under a tumbler that it may not dry up. Examine 
it after a few minnles. It has lost its fluidity. Invert the 
glass, it does not fall off. Examine by a microscope. The 
red eorpuBcIea are found ranging tbemeelvea like rolls of 
coin, tbe flbrin concretes and forms a fibrous nei-work ; the 
seTDm separates. When blood is drawn in large quantitiea 
the aame thing goes on. In about 15 minutes it separates 
into a liqnjd and a semi-solid. The liquid ia the plasma 
without the fibrin, or the serum. The semi-aolid is called 
tbe clot. This ia coagulation. 

H. Clot. What does this consist of ? Elicit that it is 
formed of the corpuaclea and the fibrin. State that soon 
after the blood ia drawn tbe corpuscles aint slowly. What 
does that show ? That they are slightly heavier than tbe 
plasma. The fibrin also sinks. What takes place before 
tbe fibrin sinks ? Elicit that in the circulating fiuid tbe 
fibrin is in solution, but that when drawn it begins to con. 
Crete. State that it sometimes concretes so rapidly that the 
OOrpuBcles get entangled in its meshes. At other times the 
corpuscles sink before the fibrin has time to concrete. In 
this case where will the fibrin be? State that it gives a 
whitish appearance to the clot. This fibrous covering of 
tfae clot ia called the bu&y coat. 
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ni. Ok what Coagulation depends. 1. Fibrvi k 
drraon. It may be shown to depend on tlie preseace of tha 
fibrin. Extract the fibrin. How ? By whipping- it with 
twigH. What TemainsP A fluid consisting of the aenuB 
and red corpuscles. It is found that this fluid does not 
coagulate. 

2. Corpuscke wiihdravm. Let the blood of a frog be 
passed through a filter. The red corpuscles are arrested 
The plasmn is obtained free. This is found to coago* 
late. Point out that this experiment does not sncceed with . 
buman blood, as a filter that allows the fluid to pass cannot 
wrest the corpuscles. 

IV, Use of Coagclation. When a finger is cut blood 
flows. Compare with a waterpipe. Here the water nioi 
oat until the pipe is mended by the plumber, or till all ths 
water escapes, la it so with the cnt linger F In a littla 
time the olood ceases to flow. How bo ? The hole ii 
stopped by the clot. If blood did not coagulate what might 
happen from merely pricking the fioger. Hefer to a gaping 
out. Doea it remain ao ? How does it get repaired ? 

110.— Blood: Uses ahd CiBcnLATiOM. 

1. FuHCTioNB OF THE Blood, 1. Repair. Explain that . 
all the tissues of the body are served by blood. Its preeenot 
in every part may be clearly shown. Recall that wbers 
there is work there la waste. Muscular exertion wastM 
muscle, brain work wastes oervc, and so on. But it is eri- 
dent that this waste ia replenished. HowP It is so from 
the blood. Each organ extracts from it the material of ita 
own tissue. It has been calculated that upwards of a toa 
of material is used yearly in building and replenishing the 
body, 

2. SeereHotis. Refer to tears. Tlieir use is to keep tha 
eye wsBhed, the window clean. Where do they come fromP 
They are secreted from the blood. Refer also t« saliva, the 
gastric juice, bile, and the pancreatic fluid. These are all 
necessary to the process of digestion. Each is secreted 
from the blood by its own proper organ. 

3. Wfite. In work there is waste. Used up portions of 
liUBcle and other tissaea are constantly being thrown into 
the blood. These are burned up iu it. The prodocte of 



this cambaation have to be expelled from the hady. Wha' 
are they ? Recall from a previous lesson that they are water, 
carboDic acid, and nrea. To take these from thu blood is 
the office of tbe ekiii, the lungs, and the kidneys. 

4. Heat. Refer to the temperature of the body. Warmth 
found in every part, Eecall the temperature of the blood. 
What is its average degree ? Compare with a warm water 
apparatuB for difEusing heat thioagh a building. 

II. CiHcnLATION. 1. lis necessity. How ia the per- 
formance of these fanctions secured ? Point ont that the 
blood ie evidently undergoing constant change. How ? 
By what is taken from it by the organe, and by the oxida- 
tion or burning of what is tlirowc into it. Infer that it will 
need repleniBhing and purifying. Ask for the organs by 
which tbe latter ie accomplished. The akin, lungs, kidneys. 
rrom these and eimilat facts the necessity of the circulation 
may be inferred. 

2. Proof. Refer again to the fact of blood beingpresent 
in all parts of the body. Pierce the end of the ring finger 
with B needle, and hold it vertically above the head. The 
blood ora.es out. Sy what force doea this take place? 
niostrate the forces that might be thought to account for it 
if the finger were held down, and show that in this case they 
cannot act. Refer to the examination of a frog'a limb and 
the perception of the circulation. Refer also to the experi- 
ments made on arteries and veins. 

3. Mode. The blood enters the heart from the Inngs a 
bright red vital fluid. It is propelled by the heart into 
tubes called arteries. From the arteries it enters very fine 
tabes called capillaries. Out of these it flows into larger 
tubes called veins. Its colour in the vetos is much darker. 
By the veins it is carried back to the heart. Before it 
reaches the heart it receives nutrient material from the 
organs containing digested food. From the heart it ia 
conveyed to the lungs, where it parte with carbonic acid 
and water, and receives oxygen. From the lungs it 
passes back again to the heart to pursue the same course 
as before. Point out that the distances traversed by 
the blood being very varied, the circulation is performed 
in much less time by some portions than by others. Let 
the children infer that there are two eirculations, one 
through the lungs, the other throngh all other parts of the 
body. Give their names, pulmonary and syetcmic. 
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111.— The Heakt. 



1. Descriptiok. 1. Shape and size. Show a sbeep'i 
heart, and get from the children that it is somewhat conical. 
State that a buman heart ia about the shu of the fist of it| 
owner. That its weight in man ia from 10 to 12 onoces, ia 
woman about 2 ounces less. 

2. Pogilioii. In the thorax, nearer to the breast-boDB 
than to tiie spine. Lodged between tlie lunga. Ita basa i| ' 
turned upwards and backwards towards the spine. Its apes' 
forwards, dowDwarde. and to the left side, between the uA' 
and sixth rib, and about four inches from the middle tine. 

II. Strdctdhe. 1. Muscle. The heart is formed chieSj 
of muscular tissue. This tissue resembles those of tu 
chief muscles of the body. It is not smooth, but striated. 
The fibres have no sheath or sarcolemma. 

2. JJivisions. The heart is hollow. It bos two seta of 
chambers, each set distinct in itself, having no direct com- 
mnnication with the adjoining one j and having its own 
special work. The heart is double. The two diviaiona ol 
the heart are marked on the outside by a groove estending 
both back and front, from the base to the apex. In earn 
groove is a small artery by which the heart itaelf is sop* 
plied with blood, for the nourishment of ita own wa]b< 
Internally the heart is divided by a longitudinal fixed mat' 
cular partition called the septum. The right or anteriw 
chamber receives and propels venous blood. It is called, 
the pnlraonary division. How so ? The left or posterigf 
chamber receives and propels arterial blood. It la called 
the systemic division. 

3. Atiricles and ventricles. The two great divisions tn 
separated by a transverse moTable portion so as to foim 
four chambers or cavities. This division is indicated ex> 
temally by a little fleshy pendulous appendage. From tht. 
slight resemblance of this to an ear, the upper cavities are 
called auricles ; the lower ones are the ventricles. Thongh, 



the ventricular portion of the heart is much the larger on^ 
yet the cavities have each the same capacity. Each will 
hold from 4 to 6 cubic inches of 



The walls of the auricles are much thinner than those oC 
the ventricles. The wall of the left ventricle is muoli 
thicker than that of the right ventricle. Why ia tbia} 
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Eeeall the work of muscle. Infer that the ventriclea hiro 
harder woik to do thaa the auricles, and tliat the work of 
the left 13 greater than that of the right. 

4. The valvei. The heart ia lined with epithelium. It is 
called the endocardium. The opening between the auricle 
and ventricle is strengthened by a fibrous ring. To these 
rings valves are attached. Formed of the endocardium. The 
blood flows from the auricle into the ventricle. The valves 
are to prevent its return. Tliey open into the ventricles. 
Their loose ends are attached by tendinous cords to mus- 
colar projections in the ventricles, termed columnte carnffi. 
Tha contraction of these prevent the valves being forced 
upward into the auricles. The valve of the right ventricle 
is formed by three membranes, and ia called the tricuspid 
valve ; that of the left ia formed by two, and ia called the 
mitral valve. 

5. PericardiuTa. A double bag. One half of it invests 
the heart. It is so arranged as to form a sac, or cavity. 
This ia lined by epitheliom, and coatains a fluid called the 
semm. It aiils in keeping the heart in its place, as it ia 
fastened to the diaphragm on the right. 

112. — The Abtebies. 

1. iNTRonncTlON. Artery means air-vessel. How so 
called? It was given to these tubes when the circulation 
of the blood was not known, arteries after death containing 
no blood. The arteries convey biood from the heart. 
Elicit that they spring from the ventricles. 

II. Pdlmonabt AiiTitBY. 1. Its origin. This may be 
gathered from former lessons. In what ventricle does it 
rise? Of what circulation is it the commencemeDt ? What 
sort of biood does it convey P 

2. Semihinar calves. The blood is forced by the heart 
' into the artery. How prevent its return ? Describe the 

semilunar valves. Why so called? The valves are ponch- 
like. There are three. How will they open? As the 
blood flows from the heart they open into the artery. 
Similar valves placed in the mouth of the aorta. 

3. Branches. Point out on the diagram that the artery 
divides into two branches, one turning sharply to the right. 
Follow their divisions through the lungs. The tubes divide, 
and become smaller and smaller until tkej 'a«t;tnii% ^^vv- 
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nected with the pulmonary capillttriea. From these the 

EaliDonar; veiDS receive the blood and convey it to the 
eart. To which auricle ? 

III. Systemic Arteries, 1. The aorta. From which 
ventricle does it spring? Point oat its course. It ri 
curves, desceada near the vertebral column till it reacbei 
the loins. Then it senda off braoches to the lower limbs. 

2. Branches. Point out that the main trunk ia eon- - 
tinually sending off branches which divide and sabdivido^.' 
tlie membera increasing in number, and diminishing in Biz*'i 
as they proceed. Compare with a tree. Hence the sjeteiE • 
of arteries termed arborescent. The first branches from tfaft • 
nnrta are the coronary arteries. They convey blood ts 
the substance of the heart itself. From the arch of t' ~ 
aorta, arteries proceed to the neck and head, called t__ 
carotid arteries, and others to the arms called the anb- 
clavian. As the aorta deEceuds it sendB oS numerotu 
branches for the service of important organs. Point oat 
that in this way every part of the body is supplied witll 

3. Anaetomom. State that all the smaller arteries have 
intercommunication, one artery opening into another of a 
different branch. This called anastomosis. What is iti 
purpose ? Suppose the direct commnnication to any put 
cut off. How could it be supplied with blood? 

4. Capacity, Let the children tell that the blood in 
arterial circulation is always flowing fmm larger into amaller 
tubes. State that the area of the branches of arteries pro- 
ceeding upwards, as to the head and neck, is rather greater 
than the trunks. The latter to the former as 100 to 119. 
What will be the effect of this? Show that it will tend t* 
diminish the rapidity of the current. Would the as 
arrangement do for the deacending arteries!? Why not? 
Show that it vrould accelerate the current. Give that 
the area of the trunk to that of the lower arteries is ai 1 
to 89. Make clear that the capacity will be aa the squara 
of the diameters. Shew that a trunk whose diameter waa 
7 would require two branches, each having a diameter of 
nearly 6. The square of 7 is 49, and twice the square of S 
is 50. 

IV. Arts RIAL Coats. The arteries are formed of three 
distinct coats, and are of great strength. 

1 I ...j_ j[ jg (jji^^ colourless, and transparent. 
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IB exceedingly strong, shown by the fact of its auHtainiDg 
the presBure of the blood, after the other coats Lad been 
removed. State that the inner surface is smooth and 
polished. Why should it be so? 

2. Middle coat Tbia ia fibrous and muscular. The 
muscular iibrea are so arranged as to form ringa. Bec&ll 
the mode of contraction of muscular tissue. What will be 
the effect of contraction on the arterial flow ? Show how 
this will promote the circulation. Point out also how the 
smaller arteries regulate the flow ioto the capillarieB. 

3. Outer coat. It is composed of fibrous tissue ; whitish, 
dense, aod of great etrength. It is remarkably elastic in 
the direction of its length. What will be the effect of 
thia ? Under certain conditions the artery will he length- 
ened, and then return to its origioal dimensions. 

113.— T as Capillaries. 

1. Natube. 1. What iltey are. The capillaries are ft 
network of floe tubes interposed between the small arteries 
and the small veina. The connection is not that of a fine 
tnbe proceeding direct from one to the other, but of a tube 
forming loops, and by nniooa with other tubes, forming 
meshes as minute as themselves. They are tubee having 
connections with both arteries and veina. The blood flows 
from the former through tliem into the latter. The arteries 
and veins are in close proximity ; yet by reason of the net- 
work of capillaries, the distance travelled by the blood from 
one to the other ia comparatively great. 

2. Size. The term taken from capillus, a hair ; but they 
are very much finer than hairs. The diameter of some is 
about -ji'sn '^i ^^ '■it^I'i ^^^ °i many they ace as minute 

3. St'-ucture. The walls of the capillaries are formed of 
delicate membrane. This tissue allows the blood freely to 
exude through it j and the fluids which bathe the tissues 
where they are found to enter the blood. 

II. Offices. 1. IHslribution. They are found in nearly 
all parts of the body. So numerous are they in the various 
tissues, that a pin could not have its point inserted anywhere 
without rupturing some of them. They form what is 
called the vascular system : all the tissuea which tbejr 
peiioeatP ^<«ing termed eztra-vaacular. 
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2, The great change from arterial to venoas blood it ^ 
efTected in the capillarieB. In the arteriee tbe blood is a 
bright scarlet colour ; but if blood were drawD at tlis same 
time from a, vein of the same part it would be of a 
purplish hue. The vbdoub blood baa Icbb water, leas fatty 
matter, lesa oxygen, &nd more carbonic acid than ths 
arterial blood. Thus the blood haa parted with some of 
its conatituGotB in the capillaries, and has received other 
BuhstaDcea in their place. The change ia chiefly in the 
gaseous constituents. In arterial blood there are 30 pet 
cent, carbonic acid, and 20 per ceDt. oxygen. In venoiu 
blood there are 5 per cent, oxygen, and 35 per cent, car- 
bonic acid. 

3. The capillaries not only transmit the blood and 
receive oxidized products from the tissues, bat they ara 
neceasary to the great fuDCtions of secretioQ and nutrition. 
Blood enters the capillaries of the brain, uervous matter is 
secreted from it, and converted by the brain into an Oi^sn- 
ized portion of its own structure. So with muscle and with 
other tisanea : the special substance of these is secreted 
from the blood in the capillaries, and is afterwards aaaimi- 
lated by the organ. 

114.— Tub Veins. 

1. DBScniPTioN. 1. Their o^e. The veins carry blood 
to the heort. They have been compared to a reservoir, ODt 
of which the " force pump," tlie heart, receives the fluid 
that it propels. It has been estimated that three-fourtha 
of the whole quantity of blood are in the veins. 

2. STieir eoune. They spring like little twigs from the 
capillaries. Uniting they form larger tubes, and theaa 
again larger. These run at intervals into principal veins, 
which form a sort of canal, of which the uthera are feeders 
or affluents. These at length terminate in large trunks by 
which the blood is conveyed into the heart. 

3. Their walU. Like the arteriea, they are formed o/ 
three coats ; hut not having the same strain on them, they 
bave not so much muscular or fibrous tiiisue in them. 
Hence they are much thinner, and readily collapse. 

11. PuLMONABlf Veins. Revise the pulmonary circula- 
tion. Where do the pulmonary veins rise 'f What sort o( 
blood do they convey ? To which anricle ? Point out on 
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diagram the four tninka by which lie pulmonary veina 
are connecCed with the left auricle. 

III. Ststbmic Vejns. State that there are two ckeaeB 
of veina — the deepseated and the Buperfioial. This affords 
the advantage of a double channel for the return of the 
blood to the heart. 

1. Superficial veins. They belong to the limbs, and may 
be seen under the skin. They lie on the faacia of the 
mnacleB, They terminate in the deep-Beated veina. Of 
tlieee the saphena may be pointed out on the diagram. It 
is a good instance of a principal vein receiving many 
others in its eourae. Starting from the foot it proceeds up 
the leg and thigh, bends at the upper part of the thigh, 
pierces the fascia, and terminates in the deep-seated 
femora! vein. 

2. De^-seated veins. These have a great resemblance in 
position and conrae to the arteries. The smaller arteries 
are attended by two veins, the larger by one. Hence the 
veins exceed the arteries in number and capacity. 

(a) The coronary vein. This brings the blood that has 
circulated through the substance of the lieart into the right 
auricle. At its mouth is a very perfect valve. For what 
purpose ? 

(b) The guperioT PBia cava. This enters the upper part 
of the right auricle. By the inner and outer jugular veins 
it bringa blood from the neck and head ; by the subclavian 
veins from the arms ; by the aiygoa veina, in front of the 
vertehral column, from the walla of the thorax. It also 
receives Ibe contents of the thoracic duct at the junction of 
the left jugular and subclavian veina. 

(e) Th^ inferior vena cava. It enters the lower part of 
the right auricle. At its mouth there is a sort of valve — 
the Eustachian. This trunk receives all the blood not 
conveyed to the heart by the other two trunks. It receives 
also the blood of the portal circulation. The blood from 
the stomach, intestines, and some other organs of the 
abdomen is collected and conveyed to the liver by the 
portal vein. This vein branches out in the liver like an 
artery, ending in a capillary network, formed by the fine 
tubes of the portal vein and of the hepatic artery. From 
this common capillary mesh-work veins arise and Doite 
into a single trunk with the hepatic vein, which becomen 
uied to tii9 inferior vena cava. 
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3. Anattomoait. The veins joia together more I 
quentiy than the arteries. The deep-seated and the Guper- 
flcial have very Dumcroua conDectiouH by branches passiag 
from one to the other. With what result ? By this meana 
the aim of the doable set of veias is secured. 

IV, Valves. The distinguishing feature of the ve 
Little pouch-like folds of the liniog membrane. Their 
office to prevent the passage of the blood back to the 
CBipitlaries. How, then, should they be placed F With theil 
free edges towards the heart. Their presence in the um 
made maoifest by pressing a vein dowowarda, 

1 15.— RkSPI B ATIOS. 

I. Changes effected bt Respirattou, 

1, Air. Givetheconstituentaof air, — oxygen, and nitro- 
gw, and their proportions. Enters the mouth or nostrilB. 
Fassea to the lungs. Direct attention to the state of expired 
air or breath. It has more moisture. Ita temperature ia 
higher, between 90° and 100°, Contains much carbonic 
acid. Above 500 parts of oxygen have been displaced \>j 
□early SOO parts of carbonic dio^iide. 

2. Blood. Draw attention to the pulmonary artery. 
What sort of blood ? Venoua ; of a dark purplish hue. 
Contains more carbonic acid and less oxygen than the arte, 
rial blood. What sort of blood in the pulmonary veins? 
Bright scarlet ; contains more oxygen and less carbonio 
acid than the blood in the pulmonary artery. Infer that 
the change must have taken place in the capiliariea. 

11, Pulmonary Okoans. 

1. Wind/iipe. Flexible tube, eii inches long, formed of 
cartilage. Upper end opens into the pharynx, into which 
there are passages for air by the mouth and nose. The 
opening of the windpipe termed glottis, the upper part the 
larynx, the part below the larjTix the trachea. 

2. Bronchial hibet. One chief branch to each lung. They 
divide and subdivide. At length they become very fine 
hair-like tubes. The larger tubes are formed of cartilage. 

3. The Iwtgi. Two lunga, the right and left. Each ia 
somewhat conical in shape, having the apex towards the 
neck. With the heart they Dearly fill the cavity of the ' 
thorax. Each lung is divided by deep fissures into lobee, o£ 
which there are three in the right lung and two in the left. 
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The lobes are aubdivided into lobules, and these into air 
cells. 

4. Air cells. To each fine termination of the bronchial 
tubes aD air cell is attached. A little bag, containing little 
pouches ; in each cell 16,000 pouches, all aerved by one 
fine tube. Compare with the stem of a pipe placed m the 
orifioe of a bladder. 

5. Capiliariu. On tbe external coat of each cell is a 
network of blood capillarieB. These are covered hj other 
air cells, and in this way tbe substauce of the lungs ia 
formed. The blood is thus esposed to air on all sides. 

III. The Rebfiratobt Meghan ism. 

1. Tki thorme. Recall the description of the ribs and tht 
diaphiagm. Id how many tvaya may tbe cavity of the 
thorax be enlarged P Suppose tbe dimensions of tba cavity 
before iospiration to be 6, 8, and 10 inches, and that inspi- 
ration increased each dimension by 2 inches, what effect 
would that have on the cavity? It would double its 
capacity. 

2. The Diaphragm. Describe its action. To what due ? 
With what effect V 

3. The Tiba. Point oat bow the intercostal muscles ara 
attached, and explain their action in increasing the capacity 
of the thorax. 

116. — Inbalivatioh ahd DEaumTioN. 

I. Introduction. Examine on work and waste. How 
is the waste renewed P Wbat enters the system ? In what 
form F Refer to tbe several tissues of the body. Infer 
that food passes through changes before it is fitted to 
serve these. Give genera) description of tbe alimentary 

II. Ik SALIVATION. 

1. The mouth. The primary receptacle of food. A cavity 
having a moveable floor formed of the lower jaw and 
tongue, aod a fixed roof, the hard palate. Has ita front and 
lateral margins studded with teeth. 

2. The Uelh. Recall facts formerly given. First set of 
teeth, how many? When replaced? Ultimate number}' 
The kinds of teeth, incisors, canine, bicuspid, and molar 
The number and office of each. Point out that man by hii 
modes o£ cooking and use of instrumenta aids the incis^J 
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■nd caninea. Describe the Bnrf acea of the molara. Uneven, 
the upper oies unlike the lower ones. Infer the advantage 
of this for grmdiDg the food. Give the couatituenta of tbe 
teeth. The pulp cavity with ita blood vessels and nervea, 
the dentine, cement or bony matter, and tbe caaing of 
enamel. State that enamel once destroyed cannot be re- 
newed : hence tbe necesaity of oaring for tlie teeth. How ? 

3. MasHeation. Point out that the fixed upper jaw boa a 
larger curve than the lower one, so that the upper teeth some- 
what overlap the lower ones. With what eS'ect? Elicit that 
tbe lowerjaw is capable of twomotions, so thatwe may chop 
like a dog and grind like a cow. What is the effect of 
these Bctiona on the food ? To bruiiie and break it down 
into minute portions. 

4. The tongue. Elicit that tbe tongue is actively at work 
dnring tbe procesB of grinding. It turns the food over, it 
collects it &om different parts of the mouth, and places it 
between tbe teeth. Admirably adapted by its muaclea for 
motion in every direction. 

5. Salivajy glandg. Refer to the " mouth watering" at 
the sight of food. What is it ? Saliva. Its office to pre- 
pare the food for swallowing, and to change some por- 
tions of the food into nutrient material. It converts starch 
into sugar. When food is being eaten a large quantity ia 
poured into the mouth. For instance, a dry crust chewed 
well becomes a very moist pulp. Where does tbe saliva 
come from ? Point out the poaitiona of the three pairs of 
glands. Those in front of the ears, called pnrotids ; under 
the jaw, Bubmaxillary ; under the tongue, aublingual. 

III. Dkoldtition. What is it? Tbe passage of the 
food from the cavity of the mouth into that of the pharynx, 
tbence by the gullet into the stomach. 

1. Velum OT curtain. Recall the focta about the pharynx. 
What openings are there into its upf.er part? How prevent 
food entering into these openings? Describe the curtai a 
formed by tbe aoft palate and uvula. Ita action that of a 
double valve. When down it completely cloaes the cavity 
of the mouth from that of the pharynx ; when raiaed ai the 
act of Ewallowing it completely separates the upper from the 
lower part of tbe pharynx. 

2. EpiglottU, Ask for the facts about the windpipe. If 
food entered the glottis, what would result? Describe the 
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epiglottis. Point out that ths act of ewallowing presses the 
epiglottis down so as completely to cover the glottis. 

3. Pharynx. Explain the necessity of the act of swallow- 
ing being rapid. Show that it is the result of several con. 
trivances. Try to give clear conceptions of the several 
actions. The raising of the lower jaw, actions of the 
tongue, drawing U[)wards and forwards of the larynx 
beneati the root of the tongue, the raising of tlie jiharyns, 
and the action of its muscles by which the bolus is grasped 
and passed onwards. 

4. (Eiophagus. Show that the passage of food is not 
due to gravity. Persons can swallow when lying down. A 
person also standing on his head can swallow. Describe its 

^action. It is termed vermiculaj. How ao? 

^H 117. — Djobstioh. 

^^J, Stohach. 

1. Deseription. A somewhat oval bag, soft and fleshy. 
The larger end towards the left side, the amaller end 
stretching obliquely across the abdomen. It has two open- 
ings, the cardiac aod the pyloric. The flap which liangs 
from the stomach is called the omentum. 

2. Coats. It has three coats. The external one is serous, 
the second muscular, and the inner one mucous. The tatter 
one is thickly stuilded with minute pepsin glands, by which 
the gastric juice is thrown out. A piece of tripe may be 
used to illustrate these coata. 

3. Gaetric juke. Prepared in the glands of the muoooB 
coat. 4 powerful fluid capable of dissolving all kinds of 
food. It IS formed of water, hydrochloric acid, lactic acid, 
and the ferment pepsin. It is poured out as needed. Food 
excites the stomach to action. When the wants of the 
Bystem are satiafipd, gastric juice ceases to flow, Hence, 
too much food will produce indigestion. 

4. Oiyme. Food received into the stomach is moved 
abont by the cootractions of the muscular coat. It is thus 
exposed to the action of the gastric juice. In this nay it is 
formed into a semi-fluid called chyme. During this pro- 
cess, matters that have been completely dissolved and 
fluids are absorbed by the blood-vessels, aod thoa carried to 
the venie portn. As the chyme is completed it posses 
through the pyloric oriflce into the duodenum. 
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II. Tbb Intebtines, 1. Divisiom, Oire tbeir length. 
About six times Uiat oi the body. Their divisions into 
tbe small and large iotestineB. Point ont that for con- 
venience of description the small intextioes have been 
divided into dnodenum, jejunam, and ileum. In the first 
the digestive process is completed, and in the latter tfas 
nutrient matters are absorbed. The office of the large is to 
ospel the excrementitioua portion of the food. 

2. Duodmum. So called because of its length : aboat 
twelve iuchea. It has been called a second stomach because 
liera the chyme is converted into chyle. Point out how 
this process is effected. A mucous fluid having solvent 
properties is secreted by its own glands. From the biliary 
duct it receives bile, and from tbe pancreas a fluid verf 
much resembling saliva. 

3. Chjle. A milky fluid, in some respects resembling 
the blood. It contains albumen, fibrin, fatty matters, and 
a trace of iron. Like blood it coagulates, and separates into 
serum and clot. 

4. Absorption. When the chyle is formed it has to be 
absorbed. This is done by passing it into the jejunum and 

(a) Jg'unum and ileam. Form a very long tube, eo that 
the chyle comes in contact with a large surface. The first 

Eortion of this tube is culled jejunum (Jejunus, hungry), aa 
ere the absorbing process is aornewliat rapid. The second 
portion is termed ileum because of its small folds. 

(b) Villi and lacleali. Show a diai^ram of these. The 
former absorb tbe nutrient matter, the latter convey it to 
tbe thoracic duct. 

1]8.— The Lives. 

I, Size. Tlie largest gland in tbe body. Colour reddish 
brown and yellow, weight nearly four pounds. Its length 
from right to left about thirteen inches, from back to front 
about seven inches. 

II. Sbapb. Upper surface convex, lower one uregularly 
concave. Thick behind and at the right side, thinner in 
front, hence somewhat of a wedge shape. It is divided 
into a right and a left lobe, of which the right is tha 
larger. This division is effected by a broad ligament, 
farmed by a fold of the peritonenm. This ligament ii 
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the diBpliragiQ above. Its free edge is called 
the round ligament, and is an obliterated vein. On tha 
under BUiface, chiefly in tlie right lobe, there iB another 
furrow or fisenre, at right angles to the lobal division. It 
is teemed the porta. Through it the artery, vein, and nerves 
enter, and the bile duct passes out. This fisaure in a gate- 
way to a BjBteni of canala, brandling off from the main one, 
called the portal canals. 

III. PosrnoK. Immediately under the diaphragm. It 
stretches across from the back to the front of the abdomen. 
Point out the positiotiB of the abdominal aorta and inferior 
rena cava. On the right the liver touches the kidney, « 
little more famard the colon, and mors to the left it is in 
contact with the pyloric extremity of the stomach. It may 
be felt under the right ribs, especially if enlarged. 

IV. CovEBiNGB. 1. Periloneum. Partially invested by 
it. In Borae places this is reflected either to fix it or to 
support the artery, veins, and nerves. Point out how the 
liver is attached to the diaphragm by the broad, coronary, 
and lateral ligamenta. With what result l* It will partake 
in its motions. 

2. Fibroug coat. Invests every part of its surface. Lines 
the portal canals with a loose web of areolar and elastic 

V. Its Sdbstance. 1. Lobuleg. Deecribe one. A poly- 
hedral figure, about -^ of an inch in diameter. Compare 
with millet seed. Each lobule a perfect gland in itself. 
The interior tilled with the capillary network, which is 
served with blood by a branch of the portal vein. This 
blood passes by a minute veinlet through the baee of the 
lobule mto a branch of the hepatic vein. Compare with a 
leaf attached to the twig of a tree, 

■ 2. Liver ctlU. Placed in the meshes of the capillary 
network, yiAni "^ "o inch in diameter. Contain a nucleus, 
and granules of fatty matter. Source of the secretive 
power of the liver. Minute canals between them connected 
wkb branches of the hepatic duct. 
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CHAPTER IX. ^^^H 

The reading leeaon presents the first great diffionlty^ra^^ 
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child at BChool. This arises partly from tho nature of Bifl 
process, and partly from the child being introduced to it too 
Boon. Iq itsel£ it is a diflicult thing, but it is more so when 
exacted from one whose power of attention ia bo weak. In 
this process three things are sought. First, the power to 
recognise and express printed words ; second, tbe habit of 
gathering the meaning of nhat is read ; and third, tbs 
ability to read aloud, bo as to convey the sense to othera 
with propriety, feeling, and expression. These objects 
leqnire different methods. Each in itself is difficult, but 
tbe difBoulty is increased by attempting all at once. The 
reading lesson thus often becomes a jiioible and a drudgerr. 
Tbe first of these obiects ia attained by a purely automatio 
procesa. Certain physical actions are set np and oo-ordi> 
nated. First, words are presented to the eye, and means aro 
used to enable it to recognise them again. Then the child 
has to oiiBDciate tbe eound with the eign, so that whea 
Bsen the words may be clearly and forcibly prononnced. 
Thia ia to be done so frequently, and with such a number of 
words, that the child may by a sort of inductive procesa 
obtain the powers of letters and combinaiions of letters, and 
BO be able to pronounce new worda at sight This practioft 
has to be continued until there is ability to read with ease,— 
an ability that implies a maatery of the powers of the Ictten, 
control over the vocal organs, and familiarity of the word! 
to the eye. Here, then, are the nse of the eye, ear, and 
organs of speech, together with that action of the brain hj 
which the powers of letters have been retained. The brain 
nscles aro brought into action, and 
their actions co-ordinated ; and this continues until there it 
the power of doing so at pleasure. All this makes its tint . 
'eesons in reading difficult to the child. But as it make* 
irogreas the demand is enlarged. Words, never heard 
lefore, are to be mastered and added to its vocabulary and 
peech ; and sentences, often long and complicated, and. 
always very different from its own, are to be given with 
right pauses, distinctness, and force. With this is to ba 
acquired the power of reading with fluency, which impliea 
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BTi ability to order the rate of reading, deliberate or fast, as 
the matter may require, and consequently fuil control over 
the breathing and voice. 

Guch purely automatic results aa these may be obtained 
by dint of repetition, just in the Game nay aa a, lad may be 
taught to say at eight a page in Latin, though unacquainted 
with a word ; or as Hindu lada are taught to say off San- 
scrit at Bight, though ignorant of what the worda mean. 
Unfortunntely for the learner, this ia too often the method 
in teaching young children, a practice promoted by giving 
the lesson into the hands of monitors, who, having little 
power tliemeelves, naturally fall back on that which tasea 
them the least But these results may be better obtained 
and their achievement promoted by methods which exercise 
the intelligence and interest the learner ; and by which the 
additional advantage is secured of making every lesson u 
factor in the production of higher intellectual resulta aa the 
automatic po.<er giowa. As shown on a previous pags 
(anle 6), the purely mechanical lesson may be so conducted 
aa to be highly educative ; and Ihifl ia the best way of re- 
ducing its difficulty. 

The second purpose in the reading lesson is to enable the 
children to gather for themselves the meaning of what they 
read, and to retain it. This evidently adda another and 
Tery different element to the claim on attention. The auto- 
matic process requires fixed attention, constant effort, and 
combining power ; thia being superadded, the demand is 
greatly intensified. Yet it must be done. How ? By a 
process which will gradually join the two in indissoluble 
nnion. At the close of the oral reading the children ahoitld 
be qaestioned on what they have read. They should give 
what they have gathered. Then words and allusions should 
be explained, difhcult sentences should be analyzed and 
elucidated, and the matter of the lesson, if necessary, re- 
ceive additional illastration. Time may not allow all this 
to be done with the whole lesson, nor is it necessary. An 
esamination en the whole may be followed by a fuller 
dealing with a part; rb the purpose is not lu make the child 
thoroughly acquainted with this lesson, but to accustom it 
to read at al! times intelligently, and to give to it the power 
of mastering for itself all that it reads. The process also 
may be furthered by requiring the children, as they acquire 
the power to read with case, to read so as to give tU% fAioxR'. . 
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Nor need this be deferred 

early point there are Home lessooB it can read with 
these may he utilized for the higher purpose of rending 
intelligently. Ab the learner advances, he should be re- 
quired to write ahstrocta of hia lessons, little eftsaya ol 
pointx that occur in them, and analyses end illuBtratione itf 
important sentenceB. In this way a habit will be formec^ 
in which readio;; will be suggestive, instnictive, and disci- 
plinary. Thus also, especially in the earlier stages where it 
IB greatest, the teacher will have two forces at work on the 
difficulty — the automatic power which the cliild is acquiring, 
and its intelligent interest in the matter of the lesBOn. 

The third object sought in the reading le&Eon is the ability 
to read aloud, ao as to convey the sense to others with pro- 
priety, feeling, and expressiou. Beading aloud is neceaeaiy 
as a means of securing the automatic results ; it is also a 
test to the teacher of his pupil's progreBs. Much may ba 
done even in the earlier lessons to secure good elocution. 
Attention should be given to articulation, so that the enun- 
ciation may be clear and forcible ; to pronunciation, so that 
the vowels may be rightly sounded, the accent property 
placed, the endings clearly given, and the aspirate not 
abused ; to deliberate reading, so that syllables and wordi 
may be distinctly heard, without runoing one into another; 
and to pauBes, so that the learner may control his breathing 
and express the sense. But a time will come, and mncn 
earlier than some teachers imagine, when lessons may be 
given in the art of reading. It would be well if teachers 
would mark this distinction. Reading lessons are not neces- 
sarily lessons in the art of reading. All the automatic or 
mechanical power nay be obtained, and yet the pupil, 
however glibly or fluently lie may run over a page, he utterly 
unable to read. To render the sense, to give it in the rigM 
spirit, with attention to tone, manner, inflection, modulk 
tion, and expression, is the object sought by a lesson in the 
art of reading. 

The pupil must get the notion of each of these things, not 
from the teacher's precepts, but from hia example. Here, u 
in other things, precepts are but words, having ni ■meaning 
to the child. It is the example that explains and enforcei 
the precept. The teacher must read much, and In his beat 
possible style ; and the pupil Bhould be required to copyth* 
pattern. It is important, too, to attend to the amount of 
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reading at each Idtq. At first b BenteDce or two ina<r be 
B BuOicieiit task, but soon more must be required. Tliero 
muBt be a fair quantity. It is only thus ho can acquire the 
command of hia breathing and voice ; and by thia means 
alone acquire the habit of coonecting the scDse, and utterin j; 
each Benteoce with such tone and feeling as may be de- 
manded by tbe contest. But reading aloud intelligibly, with 
Gpirit and espressioD, depends more on the culture of the 
mind than on what is mechanical, however neceasary this 
may be. Good reading cannot be where there is not culture- 
It 16 utterly impossible that the quici: apprehension, the 
ready perception, the acute appreciation, and the eubtile 
powers which anything worth reading requires, should be 
forthcoming from an uncultivated mind. Hcnoe Iheteaoher 
mnat do much in all lessons to till the minds of bia pupils, 
and to invigorate their powers. Especially must he use the 
reading lesson so as to cultivate taste, and to give some 
refinement. The means are at hand, sometimes in tbematter 
of tbe lesson, always in its language, if be bos been careful 
in the selection of looks. Let him get this conviction, that 
no work in school offers such means for elevating and re- 
fining as the reading lesson does to one mho has tbe right 
cnlture himself, and who knows how to utilize it. 

Notes of Lessons :— Eeading and Expositjok. 
119.— Lktterb 0, C, P, TO Infants. 

T. PsEPABATiON. Black-board, letter-box, nl^habet card. 
^ctures of owl, cat, cap, cart, com, peacock, pike, pigeon, 
parrot. Slates for children. 

II. Lesson. 

1. Letter 0. (a) Draw it. Compare with letters I, H, T 
(learnt in previoos lessons). These formed of straight lines. 
How differs. This is a curved line. Alphabet card shown ; 
a child to come out and flndO. Class to say if right. A 
few loose letters to be spread before the class, children in 
turn to come and select 0. Letters tobe placed by the side of 
tliat on the black-board. Children to say if right. Words 
containing to be shown, and children to point it out. The 
children now to draw the letter, tbe teacher showiug whero 
to begin, and the movement of the hand. 
■^F^) ^ame and Sound. Attention again drawn to the 
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letter. We have called it a cuired line ; we will now 
give it a name. Repeat, "The letter is made of a ourred 
Ane." The teacher to eouod 0, atid to drawatteDtioti to the 
shape of hia mouth while doing ao. Let him also auBtaia 
the sound. The children also to do so. 

(c) Recapitulatory E^eraige. Show picture of owl with. 
name under it. Ask the name of tbe bird. Draw atten- 
tion to the printed name. Let children name the first 
letter. Then any, "0 ia tbe first letter in owl. The letter 
O is a curved lioe. Wben we sound we put our month in 
the shape of aa O." A picture of a boy and a hoop to be 
ehown. What in the picture ia like O? 

2. Letter C. {a) Drawn. Compare with O. Where dit 
f erent P Line broken on the right. To be pointed out by 
child on cord ; selected from loose ietteis. Picked ont o£ 
words. Drawn on alatea. The name to be given, (b) Show 
picture of cat. Let tbe letter be pointed out. Let tbe olaal 
state ita place — " C is the first letter in oat." Show pictures 
of a cup, cart, and other common ttiinga. Let the class re- 
peat, " G ia the first letter in cup, cart. This prepares for 
the power of C. 

3. Letter P. (o) Draw letter, and describe it. Made np 
of a straight line and a curve. On which side ia the straight 
line? Where ia the curve P How far the curve is like O. 
Compare with straight line lettera, aa L and T. Show card. 
Let child find P. Tbe same from loose letters. Let othan 
pick it out of words. Let tlie class describe the letter — ■ 
straight upright line, with a curve at the upper part on tiu 
right side. Then tbe letter to be drawn on tue slate. 

(6) Name and Power, The letter ahown. What do we 
want now ? " Its name, t«acher." Give the name. Show 
picture of a peacock. Class to point out P, and to say, " P 
ia the first letter in peacock." The same with pictures at 
pigeon, pike, and parrot. The teacher to draw attention to 
bis lips and their movement when pronouncing these names. ■ 

120.— SoDND OF A AS IN At. Infants' Clabb. 
XcwEHi.— The cat bml a nt. A. lad hid a bat. Tha at ii faL t 



Apparatui.—Bhak-boaxi, lesson cards, letter-bor anft; 
frame, pictures. J 
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Phonic Sp bluing. 

Write at on the >ioara. Prrinonnce it diHtinotly, 
at, then the cUsato do the aaine. Show a bat, or picture 
bat, of aboy withabat. Wliatieit ¥ Write 6a( under at. 
cat, Wliat letter ia added to at ? Now prououoce the 
fat, word, first teacher, tlien class. Then pronounce in 
bat, surcession at, bat. Sliow picture of a cat ; ask the 
mat, Dame. Write cat under lat. Prunounce cat. Draw 
pat, attention to the common element. Say in Buccessicn 
rat, at, hat, eat. In the eame way proceed with fat. hat, 
eat. and the other words in the margio. Say from at 
downwards as each new word is added. 

II. Reauihu, (a)Call upon a child to read the firat sentence. 
If it stumbles at had, it must not spell it, but some other 
must tell ; if no one, then the teacher. If the h in had 
is not given, the teacher must pronounce it. Also write ad 
on the board, and sound it ; then write under it had, and 
let the children produce both. The next eentence then to 
be taken. If words that have been analysed are not at once 
pronounced, others to tell ; if none can, then to be analysed 
again on the black-board. No spelling to aid reading. 

(6) When the lesson can be read with ease, the teacher 
to read the first sentence three times, Uylng emphasis alter- 
nately on cat, had, and rat. The children to do the same 
and to have their attention drawn to the difference in mean- 
ing. The same thing with the other et 



121.— Lesson in Easy Narbative. 



" We aumnt but admire the wh; ia which a Httls bird builda its 
HMt. Ii baa nn tcioli but iCn liltii! bit! and its aimhle little feet jet 
how veil il^ woTkfl ! Xt was Dflver taught, yot buw voadertul a tame 
iU nesC is : How Dii-ply it it put ta^Etherl How EofC and warm u 
tbeliniDg! How well fitted it ia for tlieegg> and jouDgbirdit Wo 

birds ars lo leiect a place where the neit will li*Te ■belter bom 

I. Preparatory Exercibb. 

1. Write on the board admire, vthicli, builds, nimble, 
taught, atmderfkl, togeiker", young, easily, reason, select, 

2. Separate the dissyllables into their syllableB, and have 
tliein diatiactly prooounced by the class eevotal times. 
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3. Point out the silent letters in build, young, easily, neat,' 
reason, rain. Give other iostauces, as guild. 

4. Notice the sound of au in taught. Take other cases, 
ftnd also words in which ttie same Bound is represeated by 
other letters, as in thought, law, false. 

II. Reaoino. 

1. Children to read as indicated, and to continue till told 
to otop. This to be done under criticisin and mutual cor- 
rection. The teacher to read occaaianally. 

2. Such common faults as wich for which to be dealt with. 
Compare witch, which ; weather, whether; were, where. 

3. The aspirate to have attention in hat, Iiow, heat, and 

Lcialisms to be corrected, and each vowel ren- 
dered distinctly in but, bird, works, was, put, warm, shorter, 
and krge. 

5. The reading to continue till allreaditcorrectly with easa 

III. Exposition. 
1. Cannot hot B raw attention to the force of "cannol 

admire. but." Snbstitute another phrase. Mean* 
ing of admire. Expressiun of a feeliog. 
Compare with wonder, marvel. 
Use of word " builds." liefer tg 
3-bnilding, to ship-hoilding. In« 
stance the various kinds of nests. Com- 
pare swallows, wrens, and tailor-birds. 
3, Never taught. Why called wonderful ? Kind of 
wonderful, work. Compare with learning a trade, 
making a watch. Point out that nesta 
of same kind of birds always of similar 
materials and size. Never make a mia- 

Refer to its tools. Ask for particulara 
about the nest. Nicely put together. 
Lining. Eggs and young. Warmth, 

Refer to hen. Why sit on eggs? 
Refer to her leaving tliem for food^ but 
her quick return. What for ? Tell of 
artificial hatcliing. Then see whether 
the allusion to small things ia under- 

Refer to places wh'?re nests are built; 
to modes of concealment adopted by ^ 
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Home ; to inaccessible heights of others. 

Notice the devices to throw off rain. 

What for? 
(A her tbs erponitiou — it miy be at a d 
b« read eimutUneouBly. The teacher i 

BDd emphasis. The oliua to follow. Sometimes the tenober to ac- 
compBDf the clan. After the BiraultaDeous reading, one or two to 
rHcl the vbote piece, the teacher and claas lisleuiug with cloeed 
books.) 

122.— Advanced Narrative. 

" The awBllaBB are a matt iDoSenaive, sootal, and uieful tribe i 
they all, eicepl one species, attach tbemselvea to our houses ; amuee 

let! from tinubleBome inisets. Whoever conteioplates the myriads 
□f iaiecM that infest our atmosphere in summor ouuiot baC feel 
grateful fop theu- frieodlj interposilion." 



I. PRBPARATOKT TO READING. 



1. Write OD the black- bo ard,^«0CTK(«c8, »odal, tpeciei. 
except. Draw attentton to the Goand of a in swallows, and 



give other inetances of the same Bonod. Compare the eound 
of CI in social and species with that of li in interposition and 
migratJons, and contrast with that of ch in attach. Draw 
attentiou to the sound of x in except. Have the words 
distiDCtl}' and accurately pronounced. 

2. Write on the board, separating the Byllables by a 
hyphen, nffmrnne, migratirmi,rnorvellous, agility, troubhsome, 
cwteinplateB, myriads, atmosphere, inlerpomtiim. Let each 
word be syllabified with distinctness and force, taking espe- 
cial care that the sotinds are not slurred in ofEensive, migra- 
tions, agility, myriads, and atmosphere. 

3. Draw attention to words tiiat are liVely to be written 
incoirectlj', as friendly, except, species, and point out the 
peculiar] ties. 

II. Exposition. 

1. The first eentetiee. Theaubject? How many things 
are said ? How many clauses in the first sentence ? 

Inoffemive. Meaning of term. Prefix in, similar appli- 
cations of in, and instances of difierent meaning ; give the 
mle. Notice the several meanings of offensive, then its 
meaning here. Why swallows are called inoflensive. Com- 
pare with wasp. 

Sot^iak Give root. Take derivatives, as sociable, society. 
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Hotice sonad of ci in society. " Swallowa are social." Draw 
attention to facts. Build nests. Where? What is said? 
Attach themselves to our houses. What is the exception ? 
.Snallo'va build in game neighbourhood, yet eacb family io 
its own dnelliog. Compare witb gregariouB. 
Trihe, 7 Rnfer to kinds, give classes, here called tribt 
Species. 5 often termed family. Point out the general : 
oharacterisLicB, especially note tbe catching of insects in the 
Compare swifts and swallows. How tell the latter? 
er to varieties, chimney swallow, house martin, sand 
martin. 

Amiisej ^ Refer to tbe pieaeure with which we 
migralions, ^ watch their rapid mctions. Their dartings 
agility. ) to and fro, now high, now Inw ; their long 

jweep and their sudden doubling. What term is used here 
to describe their motions? Compare the terms migrate, 
migration, migratory. Giva root and primary meaning. 
Note migrations of swallows. In what month ? Refer to 
the gathering preparatory to departure. What sort of t 

Sectacle? Who has seen them in flight? Whatsbapeia 
e flock? What is this for f Whither do they go ? To' 
the sunny lands of the Sonth. To the gtovee of tbe myrtle, 
the orange, and the palm. How do they find their way? , 
Outlets, { What does the clause point ont ? How are 
Icseets. 1 they troublesome ? They soraetimes annoy 
onr persons, they often injure the crops. Other birds per- 
form similar services. Note tbe folly of those who destroy 
them. Befer to the increase of the Colorado beetle in 
America, and of blight in France, from tbe wanton destruc- 
tion of birds. Notice the term outkU. Ask for its meaning. 
Criticise its use here. What better word could you sub- 
Btitute ? 

2. The second senlcnee. How it difTers in constmotion 
from the first? Kind of eenlcnce? Its grammatical sub- 

IjectP Analyse whoever = " He who." Ask for tbe prin- 
cipal assertion. Then for the force of " cannot but," Bring 
out tbe qualifying clanses. How many are there ? To what 
appended ? Kind of clause? Then notice the sentiment. 
Conttmplatu. Trace to root. Bring out its original 
application. Notice variety of meaning and the growth of 
the word. Give synonymous expressions — muse, meditalei 
ponder, stndy. 
Mynada. Befer to its definite signification. Qive instances 
L 
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of words that have grown out in a. Bimilar way. Point out 
that words are often warped by people not aacertaining their 
precise tneaniDg, bnt by others from set purpose. How used 
here ? Refer to facts. Swarms of common flies, gnats, 
and other icnects, 

Infest. Give its true meaning. Here used loopely. The 
nsage common, but only to be justified when a more appro- 
priate word caQDot be had. Give the thought intended by 
the writer. 

Interposition. Give root, and afisooiated words. Refer 
again to the facta, the annoyance we ebonld euffer if the 
insects remained and multiplied, then to their removal by 
the BwallowB. What should be our feeling ? 

*123.— Exposition.— Simple Narrative. 
LimicB Doubbt'b &1CE Chahbbb. 

1 from his litClabad. Halmy tbpra 
FMt. quite tranquiilj. When the 
■unhemna struck into bis toota Chrousli tbe inatling blinds, and 
quivered, on the opposite wall )iko eolden wnlef, be tnsw that 
evening was camiog on, and that the shj was red and beautiFal. Aa 
the redwtion died aira;, and a gloom went oreepisg up the wall, he 
WBt'hed it deepen, deepen, deepen into night." 

1. Sict Chamber. Term chamber ; often applied to a 
bedroom, but any room. Compare with Prior's " chamhers 
of the grave." Note the word sick. How so applied? 
Ask for similar compound words. Compare pen-knife, 
silver-fork, hed-room, fire-side, tea-pot. Which point out 
uses ? Which material ? 

2. Lay, "J Compare the verbs to lie and to lay. 
listening, ^ He lay on the bed, be lays the book on the 
tranquilly. 3 desk. One verb telle position only, the 

other asserts action. Point out diflerence in time as well as 
in meaning : lays, present tense ; lay, past. Take out the 
other parts of the two verba. Write on tbe board the word 
listening as sounded. Gom|mre with the book. What tbe 
omitted letters called? How did be lie? Meaning of 
tranqnilly. Picture a sick cbamber, the sufferer, 
attendants. How often tbe aiek are restless, peevisli, 
impatient, troubled. Little Dombey tranquil, peaceful 
It fretful. Gave no more trouble '' 



leevisli, J 

:eful in J 

le thau fl 
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he coald help. Would not dietreea those who attended on 
him. 

3. Sunbeams, '\ Take compound word to pieces. Beftm 
rustling, > first applied to the straiffkt etem of ■ 
hlindfl. J tree, then to rafter that supports roof of 
a house. Ask for another word for sunbeams. Rays come 
ID straight lines, hence beame aa applied to bud's ra^ 
Not« the term blinds, given to that which hides from siRht, 
BO called because they prevent rude people seeing what is 
paaaing inside of a room. What does the phrase rustling 
blinds show ? Bring out meaning of nistling hy referenca 
to a Held of wheat, and to a lady coming into a room with a 
silk dress. What sort of blinds were these ? Of wb&t 
made? How came they to be rustling? Bring out that 
they were in motion. If so, by air ; then the window must 
have been open. 

"\ Meaning of quivered. Caaae of tha 

(_ movement, the curtain moved bv tha 

Appearance on the wall. What 

? Refer to gentle ripiile on a lake, 

and the glowing eky reflected therefrom, What it told 

Httle Dombey? How so? Where it was? "On the 

opposite wall." Opposite what ? On which side of the 

house was the window? Where does the sun set? Wheia 

(lues it rise ? In what direction was the sun now ? 

a. Reflection, "^ Refer again to illustration of lake, 

gloom, ^ gentle ripple, and the light from ths 

creeping up. ) surface. Refer also to windows, which 

catch the rays of the setting sun. Quote — 



Notice position of the snn, and how its rays strike tht 
window. Illustrate by bouncing a ball perpendicularly and 
slantingly. Refer again to the sky, "red and beautiful." 
Where is the sun now ? Below the horizon. Explain that 
the rays fall on the air as on glass, and are bent to the 
eurth. Illustrate by placing a knife so that light maj 
he thrown on the ceiling or on the wall at pleasure. Refer 
to " gloom creeping up the wall," How was that ? Com- 
pare with the sun'a rays falling on the wall, they disappear 
from the lower parts tirst. Refer to rays reflected from liilU 
tops when the suo not seen from the plain. Notice tits 
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' estent of eky red just after eunset, and some time after it 
hB£ gone down. Ilow do you account for the gloom creep- 
ing up the wall 1 

124. — Exposition. — Ghobbaphical Reading Lesson, 

" That our plimet ia B, globular body ia euilj ptDved. Mariner*, 
wbsD tbp; leave Icmd, fint begin to foso aight of ths lowet parts, 
and so OD graiiaallj of the higher ; and persooa od ahore fint an the 
tope of mails before the ships tbemaelyea appear. If the earth wero 
a perfect plane, all parts would be eeeo at once. The earth ia not, 
howorer, a peifecC sphere, but a epberoid, haTing it« equatorial 
diameter longer Chan the polar." 

I. Terms and ALLiiBioNs, 

1. Planit. Earth so colled. So are other bodies. Nams 
Bome. Common feature, move round the ann. Primary and 
secondary, illustrated by earth and moon. PositionB in 
relation to Bun, some nearer tbe sun than our earth, some 
more distant. Notice planetoids. Give term planetary 
system, compare with solar system. How tbey came to be 
called planets? Original meaning of the term. Compare 
with fixed stars, planets seem to wander. How distinguish 
planets? Observe night after night, change position, shine 
with steady light. 

2. Globular, "J Compare globular, globule, and globe, 
sphere, > Show a drop of water just falling out of 
spheroid. J a. bottle. Notice its shape. Give that 

in a globe all diameters are equal. Could we make a globe? 
Refer to sphere. Another word for globe. Compare 
Bpherical with globular. Take the word spheroid. Recall 
meaning of sphere. Now refer to equatorial and polar 
diameters, then the earth not a sphere. Give coneeptionB of 
prolate and oblate. Give tbe term ellipsoid, 

3 Plane. Compare with plain. Suppose pieces of wire to 
be laid so as to touch in their whole length the surface of a 
globe, what would their shape be ? Now suppose the sumo 
thing done on a plane, the wires would be perfectly straight. 
By lamiliar instances show that on a plane objects in the 
distance are only diminished in size. 

II. Tan Subject— Sphericity op the Eabth. 

1. " Mariners leaving land," Give account of actual 
experiment. A bout leaves tbe shore. Man standing on 
the shore. At some distance, looking through a glass, the 
mao's feet have disappeared. What is between ? Refer to 
"" 'ration of wire, then infer that the surface of the water 
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is curved. Take a large ball. Place the end of a paol 
the Bnrface, so that the pencil may be vertical to tbe HQiface, 
but on the aide away from the claaa. Move it towarda the 
class; what part of the pencil do they see first? Apply to 
a ship approaching the ebore. Now refer to tbe illustration 
of objecta on a plane dimiDishiog in size but preserving 
their outline. Infer the water is curved. Refer also to the 
eun rising. Earth moving, the hill-tops, the church steeples 
are the lirst to catch tbe sua'e beams. Would it be so i£ 
the earth were fiat? 

2. Sections of a gphere. Take a ball. Suppose a eeotlon 
of it. What is the ahape of the flat surface ? Suppose 
other sections cut varioiialy ; alwaya circular. Apply to 
other figures, cones, cylioders, cubes. Infer that a body 
the sections of which are always circular must bo a globe. 
Apply the above. Take a ball, put a pin at a right angle to 
a plane passing through the centre, attach a thread to the 
bead, and stretch it so as to make the bypotenuae of & 
triangle sweep round the surface of the ball. Show that 
the angle formed by the thread and the pin is always the 
same, because tbe end of the thread deacribes a circle. 
&how that thia is true of all positions. Apply. Speak ot 
the ofSng at sea. Describe the dip-sector, and the obtierva- 
tiona made with it from ship masts, top of TeneriSe, of 
Etna, of the Pyramida, 

3. Earth's tkadam. Refer to shadow thrown by thfl 
earth in an eclipse of the moon. Show by experiment that 
Bome bodies, aa a cylinder or a hoop, would throw a ciroulai 
shadow ID one position, a thick baud or a straight line in 
another, and that only a ball always gives a circular shadow. 

4. Position of mm and elars. Give the fact that travel- 
ling northwards the sun is not seen as high above the horizon 
as to persona nearer the equator. State also that other stan 
appear. By diagram of earth, surrounded in all direotions 
by stars, show how this proves its sphericity. 

125. — Exposition. — Tkmpls oy Fame. 

" The tempis >hBk«9, the BouniliDB ^tei unfuld, 
Wida Vftultg appuBT, and ronfa ol' t'retWd gold 
Baiud on a thamaQrl pillarfl vreAtfas'i BTuund 
With laurel foliige, and with esglee ctowaed." 




1. Temple. Connect with root. Literally a small epaoa 
cut off or marked out. Compare with time. Early g^Tsn Ut. 
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place marked out for velisiouB serrices, then to the 
buildiDg. Temple at Olympia iiret a wood, then a inagnili- 
cent building. Compare witli Druids' templea. Hefer also 
to space marked out by an ao^er. 

2. Fame. Connept with phmi, to bring to light, hence 
that which makes known. " Temple of Fame," Fame a 
goddess. Refer to Grecian practice of deifying. Tliey had 
gods many. Wliy lepresent fame by a woman ? Perhaps 
because women are great taltiers, and like to spread news. 

3. Temple of Fame. Such a. temple never was. It is 
imaginary. Yet there is euoh a thing as fame, anJ many 
men and deeds of former times are now called famous. 
What did the poet want us to learn ? 

4. The temple ehaket. Refer to the effects of sound, to 
the crash of echoing thunder. What makes the temple 
shake? The goddess was usually represented with a trumpet. 
The goddess has summoned her worshippers. Compare with 
ringing the churcb bells. 

fi. Sounding gates unfold. Gates in a temple ought to 
move noiselessly. These gates made to reflect the sound. 

6. Wide woilli appear. Connect vault with its root, hence 
an arched roof. Apply to vault of heaven, vaults for the 
dead. Refer to lads vaulting. Why should the temple be 
vaolted ? Arches are for strength, and thus the poet might 
intend to suggest that only durable fame is desirable. Refer 
to trumpet, and how its shape aids the sound. Then infer 
that the sound issuing from the vaulted temple would be 
louder. 

7. Roofa of /relied gold. Gold is valuable and durable. 
Fretted in architecture means fillets interlaced for ornament ; 
but there is fret to wear. What is the poet's meaning? 
Fame should be for nortby deeds. Like ornamented gold 
it ebould please. Sir Philip Sydney at Zutphen. It should 
be of a nature to enduie, to last. Gold ts durable, but 
fretted gold would ncav, and not be so fresh in its appear- 
ance. Fame loses its freshness. 

8. A thoumTid pillaTS, A temple of large size, for many 
worshippers. It indicates that those seeking to be famous 
are very numerous, also that large numbers have won fame. 

9. Wreathed icUh laurel. Refer to the consecration of ' 
the laurel tree to Apollo by Latinns. Also to the practice J 
of crowning with the laurel and with olive at the Ofvmpiaa J 

^^j^es. This held to be a greater honour than would Ij^u^^H 
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been wealthy gifts. The founders of the games wished mm i 
to live for others, not for themselves. Bsplain " Laureate,"" 
and refer to the term Laureation aa uaed in Scotland. 

10. With eaglet craumed. — Eagle the emblem of Jupiter. 
The poet intimates that such fame shoajd be sought that has 
the approval of God. 
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CHAPTER X. 
Arithmetic. 

AitiTHHETic may be considered as an art in which skill 
has to be acquired, or as an instrument for securing cer- 
tain educatioual results. The former regards its practical 
value in business and in ordinary affairs, the latter as a means 
of special dLscipline. Both may be secured at the Bams 
time by right methods. From the very firnt exercise it may 
be so taught aa to be an educational discipline. Ah it deolB 
with exact things, it otfers the means of giving exact ideas 
and notions, and of establishing trains of thought in which 
every step is secure, in which the parts are kept in their 
proper relations, and in which the result may be implieitlj 
accepted. When rightly taught there will be clearness of 
conception, unity of purpose, orderliness of arrangement, 
and conclusiveness of reasoning. But that these results may 
be obtained it is necessary that the teacher should clearly 
see how. In order to this he must distinguish between pro- 
cesses, operations, and reasoning ; tlie actual mental disci- 
pline being duo chiefly to the former and the latter, the other 
involving mainly rapidity and accuracy. 

A process in arithmetic must be distingnished from a 
rule or form of working. It is the notion of wliat has to bo 
done, and how; so that this being clearly in the mind, the 
principle involved may be implicitly grasped, and the pupil 
educe a rule or form of working for himself. The process 
must bo carefully distinguished from the written form. la 
some treatises these are confounded. The process may be 
made clear hy concrete examples, by diagrams, and by actual 
manipulation, as in addition, subtraction, multiplication, and 
division ; but the form must he set forth by ligures and by 
abstract numbers. If the process is clear, the working will 
be intelligent ; but if a form only is given, the working will 
be mechanical or automatic. In giving a clear nation of a 
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[iioeesa, before resorting tc any form of working, them 
ebould be the tno steps of concrete illustralion and mental 

Eractice. First tlie teachei stiould give the notion of what 
as to be done, in those stages which admit of it by things ; 
in other stages, as in fractions, b; diagrams. Then should 
follow mental eserciees, short at first, but increasing ia 
difficulty as power is gained. After this similar examples 
may be dealt with by working and illustration on the black- 
board. The children then should educe the rule, and ex- 
amples shoald be worked till the requisite skill is acquired. 
As the pupil advances the notion of a new process or 
of a new working should grow out of former instruction. 
Thus in addition, when the addends are placed in columns, 
the position of each should be determined by the pupil fi'om 
hia knowledge of notation ; from this he will have no 
difficulty in advancing to examples with the proper signs 
between them ; aa 543 + 96 + 605. So in subtraction, 
the first method illustrated should be that of analysis, aa 
this depends on their knowledge of notation. This rule 
suggests, too, that each process should be so worked as to 
prepare for later ones. Thus in division, when there is a 
remainder it should be expressed aa a fraction, aad form 
part of the answer. So with farthings and halfpenco 
ID money sums, they should be dealt with to anticipate and 
prepare for instruction in fraolions. 

The first thing in any new process is to make it clear, that 
is, to give the pupil an intelligent grasp of it ; the next is to 
provide plenty of practice on it in a series of well-graduated 
examples. Now it should be remembered that the mechani- 
cal working is twst promoted by rapidity. The memory 
gives the results at once, and the accuracy of these alto- 
gether depends on the clearness and intelligence of former 
work. Hence such a number of easy eiamplos should be 
first given as will secure intelligence, accuracy, and rapidity. 
As the children make progress, having a clear hold of tho 
purpose, an intelligent mastery of the process, and some 
skill in working, they should be encouraged to discover 
methods of solving questions for themselves ; to find out 
ehort methods of working, and Co do with as little mechani- 
cal help as possible. So long as a pupil can establish tliat 
his result ia right, he should be allowed his own way " 
reaiihing tt. It is a hindrance to progress to keep lads 
} luU of forms and rules. It is too common a practice 
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to make children follow set forma of working, 
hu estebliahed that the more liberty a learner in allowed in 
workiog for a result, after he clearly andeietBods wfaat is 
required froro him, the greater will be bis skill, aad the mora 
luefal as a discipline the eierciee. It follows that pnpita 
tihoiild Qot be required to eet forth every step in all their 
working. This may eometimes be required from them 
when the aim ia to accustom them to reason out the rul^ 
but Dot when practical skill and rapid and accurate workine 
are sought. Examples for class working should be dictated, 
not written on the black-board. When dictating, the mode 
should be varied as m^ioh as possible, otherwise the 
are apt to work mechanically, anil to be perpleze 
probably fail when an examiner uses a mode diittreut front 
their own. It is a good plan too, to allow in class working 
the sharper lads to prove their work, while their alover 
companions are toiling towards the goal. 

It should he the practice of the teacher to make first tha 
process clear, then to secure skill aod quickness in its 
working, and then to make it a disciplinury exercise, by 
giving the reasons on which it ia based. It is absurd, the 
attempt is often made but as often fails, to give the reasons 
before the process. This ia called teaching from liiat 
principles. It is more in accordance with oummon aenw 
and scientific process to teach to first principles. Here M 
in other things, language to wit, the facts must be ia 
the intelligence before any theory of them can be eon- 
eiilered. The young teacher must avoid the mistake of 
Bupposing that in the earlier stages he is teaching the child 
to reason. Seasoning io its strict sense cannot be in the 
elementary stages of a subject. The data on which it is 
based must be accumulated in the mind, must be clearly 
grasped by it, and miiut be tolerably familiar, before there 
can be formal reasoning. Hence such an aim belongs to a 
stage in which the pupil has some skill. Nevertheless in 
the earlier stages, even from tiie very Srst, ideas may be 
clear, notions may be as exact as the things therosulves, and 
procesKes maj[ be so worked as to give an implicit acquaint- 
ance with principles. Thus it is that a right method ot 
teaching, giving clear notions of processes, leads to a know- 
ledge of principUn and the mind being thus furnished is 
capable of that reasoning by which it can establish the 
truth of attained results. ' 
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' The disciplinary value of aritlimetio is promoted by tbe 
eraotice of setting problemH, the conditiana of wbich must 
he solved before the arithmetical rule can be applied. 
Such problems ahould form a large part in all school work. 
Aa BOOH as skill is shown in worliing a rule, problems to 
which it may be applied should be giveD. For it must not 
be overlooked, that when skill is obtained in a rule, ita 
workieg becomes purely automatic, having no disciplinary 
effect whatever, except in those very long workings, which 
require snatained applicatioc. In suob circumstances, and in 
the advanced stages, it is the solution of the problem, and 
sot tbe mechanical application of the rule, that gives to 
arithmetic its disciplinary Talue. The teacher ahould also 
see clearly, that failure in solving a problem may not be 
failure in arithmetic, Tc may proceed from tbe want of 
collateral knowledge, or even from ignorance of tbe force of 
words. An instance of the latter is found in a report of 
one of the inspectors of scliools. This gentleman gave to a 
class of twenty-one girls this simple question, " The sum of 
£2,G98 is left to each of nine persona : what is the total 
amount left?" He received from all tbe reply, "They have 
nothing left." Now it is evident that the failure here arose 
from the inability to see the force of " each " and " left," 
and not from inability to multiply. Tbe teacher then will 
find advantage from lessons in other subjeota, and especially 
on the meanings and relations of words, but more from 
cultivating intelligence in all school work. Called upon to 
help in the solution of a problem which tasks their powers, 
he should ascertain whether it grows out of tbe lack of 
collateral infonnation, or from ignorance of the terms. 
If meeting this will be Gufhclent help no nioTe should he 
given. In other cases he should not solve the problem, but 
take a simpler problem of the same kind, and then leave 
them to work out tlieir own. Wiien a problem has been 
worked correctly to a certain point, and then a difficulty 
occurs, the teacher should give just such assistance as will 
Elimulate but not supersede esertioD. 

Notes of Lessons ; — AniTHMETic. 
126.— Lesson on NuMBEns Onb to Five, 

Apparatus. Low table, a few peas, beans, pebbles, and 
9thec objectti, and slates. 
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I. Ipba op Each Group. 

1. One. Place one pea on the table. Tbe teacher to Bay 
one pea, the children to repeat. Tbe teacher then to place 
on the table one bean, one pebble, one alato, one book, and 
the children to eay one bean, one pebble, and so on. The 
teacher then to ask cliildrec to nut up one hand, one finger; 

2. Tieo. Place one pea on the table, children to eaj one 
pea. Then another pea to be placed by it, and to Bay twa 
peaa. Tbe children repeat, and also say one pea and one pu 
are two peaa. Two beaua, two pebbles, two elatCB to be 

C laced on the table, and the class repeat as before. This to 
e followed by saying, " A boy baa two eyes, two ears, two 
hands, two feet. How many wheels has a cart P How many 
legs has a bird ? How many arms has a boy ? " and so on. 

3. Three to five. Theue numbers to be dealt with in a 
similar way. 

II. Testing Esercibr. 

1. Place groups on the table, — one, two, three, four, tnd 
five. Let the children name them in order. Then let tho 
teacher point to them irregularly, each group to be named 
by tbe class. 

2. Call children to place groups on the table as told, the 
other children to decide whether right or not. 

3. Give peas to each child, and [ellthe class to place eacb 
three peaa, two peoa, four peas, five peaa, on their alatea. 

127.— NcHBERs One to Five. Second Step, 

Apparalut. Table, peaa and pebbles, ball-frame, black- 
board, and slates. 

Introduce the lesaon by placing groupa one to five on the 
table, and obtaining the number in eacb. 

I. Groups broken into Smaller Groups. 

1. Three. Place three peas on tbe table. Ask the number. 
Separate into two groupa. The children to say two peas and 
one pea are three peas. This to be done also with other ob- 
jects. The teacher may use the ball-frame now. 

2. Four and five. The groups to be hrst placed on the ball, 
frame and named. Each group to be broken into as many 
smaller groups as poaaible. The children to be led to tliink 
of four as four ones, three and one, and two and two. The 
same with five. 
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3. Children to have peas, and to put down a group when 
told, then to separate it into other groups. Thus five will 
appear aa a group, then as four and one, three and two, two 
and two and one. 

II. Kecapitolatoh? ExKnoisB on Black -board. 

1. One. Teacher to put a line, a dot, and a cross on the 
blacl-board, and the children to say one line, one dot, one 
crOHS. Tben the children to mark on their slates one line, 
one dot, one crosa. 

2. Two to five. Each group to be marked on the board in 
dots, lines, and crosses, and the children to make similar 
groups on their slates. 

3. Groups broken into smaller ones. The teacher to place 
five beada on the wire, then to separata into smaller p;rou[is ; 
the children to make the corresponding number of marks on 
their slat^B. 

4. Children to mark groups on their slates aa told by their 
teacher. 

128.— FioOKEB 1 TO 9, 

Apparatus. Ball-frame, hlaok-board, sUtex, 
Introductory. Test the children's knowledge of the num- 
1 bers one to nine. Let them place on their elates 
11 these numbers as per margin. Suppose that we were 
111 counting anples and putting down the numbers thus, 
1111 it would take much time. We need a shorter method. 
The class must be made to understand that they are going to 
learn a short mode of putting down any number from one to 

I. Figures and their Values. 

1, Place a bead on the wire. Then make the figure 1 
on the board. Callit "figure one." Let the children place 
one stroke on their slates. As this has been their practice 
in previous lessons, they need not linger here. 

2. Place two beads on the wire under the other. Let the 
children place two strokes on their elates under the first. 
Make the figure 2 on the board. Spend a word or two on its 
form, the upper curve, the slanting slroke, and the termi- 
nating line. Call it " figure two." Now place two strokes 
on the board and the figure 2 under them. 
to which is the number and which the figure. 
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D the board, 



3. Figures 4 to 9. Froceedin the same way irith the othet 
figures and groups, taking care at each step to distmgaiah 
between tlie number and its figure, 

II. Namino THE FiQDHEa AT Sight. 

1, Place, in groups of etrokea, one t 
Knd its figure under each. 

1 11 111 nil 11111 iiiui iiimi iiiiiui 

12 3 4 5 6 7 8 

llUlllU 



Point to each group iu succeesios and to each figure, the oIbss 
to eay as each is poiated to, *' One stroke, tigure one ; two 
strokes, figure two," and so on. Then point to the figures 
Gret in order, then irregularly, the children Damiog them. 

2. Gleaa the groups of strokes off the board, leaving tha 
figures, or write the figures down in any order, the cbiTdren 
to name then) as pointed to. 

3. Put figures on the board, the class to name each, and to 
put its value in strokes on their slates. 

III. Makino the Fiqdbes, 

1. The children to learn to make the figures when thev 
can tell them at sight. As tliey write in connection witn 
spelling, this will not take long. The teacher will need to 
attend to figures which are sometiraea reversed, as 3, 6, 7, 9. 

2. Apply tests. Place a group of beads on the wire, 
the children write the figure. Dictate the figures at random. 

IV Use qfjigwes in addition, 

111 Let the cliildren write on their slates as in 

11 margin, three strokes, two strokes, ond four 

im strokes. Place a line under thorn, and the sum 

of tlie groups under it. Let the teacher now 

place tiie figures on the hoard, and show tha 

^ class bow the same result is obtained by them. 

* Dictate little enms to be worked both ways. 

' 129.— NUMEttATIOS AHD NOTATIOB OF TENS. 

I. Idea of groape of Una. 

1. Befer to flocks of sheep or birds. Show that w9 
ppeak of one flock, two flocks, and throe flocks, and so on. 
Hero we use the numbers one, two, ic, to groups containing 
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2. Take peaa ; count them into rows of ten. Let thera 
be, gay, five rows. How epeak of tliem ? One, two, three 
rows. But there are ten id each row, then we may speak 
of them &a one ten, two tens, &c. 

3. Give each child a little bag of peas. Let them find 
the number of tens in each bag. Place the peas in rows of 
ten. Then Bpeak of them, first as rows, then aa tens. 

4. Give the collective names twenty, thirty, up to ninety ; 
then take a number, eay thirty-four, place in rows of ten, 
the children to say " three tens and four ones ; " then to 
■ay of the maas " thirty-four." Deal with other numbers in 
like manner. 

5. Teacher to say forty-fiva, thirty-seven, &c., and the 
children in each case to eay four tecG and five ones, three 
tena and seven ones, and so on. 

II. Idea of one, hno, £e., naming groups of lens. 

1. Suppose a woman not able to write, counting egga 
into a basket, to sell ten far one shilling. How could she 
remember the number of tens and of shillings? (By 
putting a fltroke on a board for every ten, or by putting a 
not for every ten into a basin). Now let the class count 
grey peas into tena, and for every row of grey peas put 
aside one while pea. What will the white pens show ? 
Verify by counting the rows and the while peia. What 
have you learnt now ? That one white pea may stand for 
ten peas. Let one of the children now count into a Iiasin 
a quantity of peas, putting a white pea aside for every ten. 
How many tens are there in the basin P 

2. Practise with similar examples until all see clearly 
that the numbers one, two, three, &a., may be applied to 
groups of ten, and that one thing may be used to stend for 
a group of ten. 

III. Noiation of lens. 

1. Tou are now to leam how to put down tens by 
figures. Write one to nine in a column. What does 3 
Btand for ? Three ones. Yes, each of these tigures stand 
for ones, but people do not call thera ones, but un' 

2. Now we shall use the same figures for tena. 
be set down on the black-board. Tell that the ia called 
cipher, and tha^t 10 ts called one ten. Then tea ia written, 
** the figure 1 and a cipher to the right. 
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3. Point ont that ten occnpiea two places. TeD Qtii 1 
the place sphere the cipher is, or that on the right, is called 

the nnitfl' place, that on the left the tens' place. Then 
fr proceed to say that the units we call the Urst place, the 
4Q tens the second place. Take in like cnanDer as in margia 

the numbers twenty, thirty, to ninety, 

4. The number eleven may now be taVen. The 
children will say that eleven arc one ten and one unit. 
Write 10 on the board. Place 11 under it. Question on 
place. Where is the cipher in 10 ? Where the I ? Look 
at 11. What does the 1 in the first place stand for? 
What does the 1 in the second place stand for ? Read 
it in two ways— eleven, one ten and one unit. Proceed 
in like manner with numbers 12 to 19, Then take an^ 

set down, u 

told, any number from 1 np to 99. Wlien there is hesi- 
tation OT mistake, deal with it at once on the board. 

130. — Addition of Tens. 
1. Tetl exerem. 
Add 9,7, 6,and5. Thochildren will workitoatheir 
7 elatea ; then read the answer and resolve it into its 
J parts, two tens, seven units. Then, by means of Uio 
_ board, the teacher will draw attention to the posi- 
t* tion of the 7 and of the 2. 

EO 2. Firsl ttep. Dictate to be added, 20, 30, and 40. 
Here the children will easily see that what is required 
is to find the sum of 4, 3, and 2 tens. This they will 
do, and give the answer. Similar eiercises to follow. 
Second step. Giveeiamplea such aa20+13, 10+17, 
+ 14, — in which the children may readily find their 

4. Third step. Let the children add mentally 14 and 7, 

15 and 8, 19 and 7, 13 and 9, and 

14 = 10 + 4 1* similar numbers. Then take one of 

these for illustration, and arrange on 

the board as in the margin. The 

~ children will thus be prepared to on* 

derstand the process of carrying teoi 

n of the nnita. 
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" 8, Fourth step. Set down on tlie board aa in tbe margin. 
.. Take 15 peaB, 36 peas, and 47 peaE, and place them in 
gg groups of teHS and units. The clasB will readily ees 
47 that there are 8 rnws of tens. Kow take the 5, 6, and 
Bg~ ? peas, and separate into ten and eight. The children 
■will see that this ten may he added to the other eight 
tens ; bd that the sum ia nine tens and eight units, or 
ninety-eight. Set forth this operation on the board. 
Decompose the numbers aa 
SB ^30+ 6 
« = 40 1- 7 

98 = BOH^iS - BO + 10 + 8 "^ "'^ *^''^' ^''®'' ^''* ^^^ 

of the aniCs, then the whole. 

^ben the teacher to work this and other eiamples aa in 

15 the margin, and the children will be prepared 

38 tu give the rule for carrying the tens from 

, W the sum of the units to the fiiim of the tens, 

[ iB 18 The children now to work enamplea by adding 

"" " at once tens from the sum of units. 



1 Jntrodticlory te»t exerciea. 
1. Ball-fraTite. Place one bead on the lowest wire, two 
S the ne:it, three on the next, and so on np to ten. The 
children will show that they see clearly tnat tbe second 
group is one more than the lowest, the third group one 
more than the second, and so on. Then the teacher will 
remove one bead from the group on the top wire. The 
children to say, " One from ten, nine remain." Then one 
from the group on the second wire, and so on. 

2. Place on each wire ten beads. Take one bead from 
the top, two beada from the second, three beads from the 
third, and so on, at each etep the children to state wliat is 
done ; one from ten, nine remain ; two from ten, eight 
remain, and so on. 

3. Eiercises of a similar kind to be worked mentally. If 
e show that all is clear, proceed to the lesson. 
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below. How many must I take from eeven to leave a g: _^ 
equal to four ? Let Himilar exerciHea be worked uqIjI the 
uolion iH familisr. 

2, Place nioe beada on ons wire and five on a lower one. 
How many must 1 add to five to make it equal to nine? 
Simiiar exerciaes till the matter is clear. 



I 



III. FrocBsa wUhflgtirte. 

1. A number taken from another number. Place eight 
beads on a wire. When I take two away how many ara 
left ? Write the figure 8 on the board. This ahowa ths 
number before any were taken away. How many did I take 
away? Write 8— 2. Explain and question until the children 
nnderetaod that eight shows the number at first, and 2 shows 
the number to be taken away, and that the stroke — ehowa 
that 2 ara to be taken from 8, and that 8 — 2 may be read 
" 8 take away 2." Now write 8—2 = 6, Examine on 8 
snd 2, and elicit that 6 shows the number left. Explain 
that = may ba read " eqnal to " or " leaves." Practiae on 
similar examples till the thing is clear, and test by examples 
to be worked by the children on Blates, 

2, Two numbers, to find their difEerence. Place nine 
beads on a wire, and six below. How many must I add to 
a the six that I may have a group of nine ? How did 
g yon fiod that ? Place the fignrea on the board, an 
— explain that when figures are so placed yon want to 
know how many you moat add to the smaller number to make 
it eqnal to the larger. If necessary revert to the board 
exercises, and show that this may be done by subtraction, 
n Then perform the operation with the figures. Do not 
g leave the exercise till the class see that 9 shows the 
|- larger number, 6 shows the smaller, and 3 showa either 
•' bow many are required to make G equal to 9, or how 
many are left when 6 are taken from 9. Give many 
examples to be worked on slates. If the children under- 

dtbey will bo able to give two modes of proof. 

132. — SnsTBACTioN — MsTaoD of Analybis, 

I. Test exerdsee. 

1. Notions of subtraction. Give examples to be worked 
mentally. By varying the form of tlie questions ascertain 
V^etbex the children nudeistand that in subtraction [aj we 
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take a Bmaller from a larger nnmber, or (6) that two 
numbeiB are given to find the difference between tbem, or 
(e) that a number ia given to be divided into two uneqnal 
parts, one of the parts being also given to iind the otlier, 

2. Operations on parte. Examples to be worked on slatea, 
BB, take 351) from 789, to diecover whether it is clearly no- 
deratood (a) that the whole number represented by the one 
tenniato be taken from the whole nnmber represented by 

I the other, and (A) that performing this operation on parts 
in Buccession is equivalent to the subtraction of the whole. 
i It. Procest. 
I 1. Mental examples. Give such esatnplea as 8 from 17, 
Lg 9 from 16, 7 from 15, and ao on. Then use these ex- 
f y arapies to prepare for the process of analysie. Setting 
^~" the terms on the board, the children will see that the 
^ is not to be taken from 5, bnt from 15. Sointheothercaaea. 
2. Change of denomination. Give example, take 17 from 
35. Bi'call that we may take away the parts. Then place 
35 peas in groops of tena, 36 = 3 tens and 5. We haveto 
take from these 17, that is, one 10 and 7. Do this ao aa to 
illuBtrate the figure proceea, 35 = 2 tena and 15, and 17 = 1 
I ten and 7. Now take 7 frnm 15, and one ten from two tena. 
30 +6-20 + 15 > Now proceed to the aarae eiample 
1 10 -h 7 =^ 13 + 4 S on the black-board. Analyse it aa in 
_ margin. Use other examples until the thing ia clear. 
4 S. Ordinary working. Place an example as in the 
margin on the board. Let the children be taught to 
I « Bay 4 from 12 = 8, 2 from 3 = 1 (why not 2 from 4 ?). 
|,^ Give many examplee. Ecep to small nunibera till the 
Ll8 mode of workizig is familiar. Beaort to black-board 
'-' ciphers are used, as 8001 - 902. 

133.— Multiplication Table, Seven Times. 

1. Itrat Step.— Place on the board twelve rows of strokes, 

1111111 seven in each row. Point to the first row. 

1111111 How many strokea? How many in the 

1111111 second row ? In the third ? Add two 

rows, how many strokes in two rows? Then two sevena 

are fourteen. Add three rows. How many sevens in threa 

lowsF Then three sevens are twenty-one. Proceed tl 

to twelve sevens. Practise the previou 
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p. — Hang before the clasa the Peatalocziu 
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Table of Unity; or fonD one on the board aa in the above 
to twelve times seven. Point to the first line. How many 

ia? Then «even times one are seven. Point to the 
BBcond line. How many twos P How many are seven twos ? 
Repeat, seven twos are fourteen. Add the tlirees in the 
third line. How many threes? What number is formed 
by seven throesP and bo on to twelve aevena. Intermingle 
much practice at the several stages. 

3. Third S/Bp.—De Morgan's exercise. — Place a line of 
figures on the hoard thus, 

47567457677675747372 

Let the children begin at the units figure, and moltiply 
the digits in succession, as two scveua are fourteen, sev^ii 
threes are twenty-one, three sevens are twenty-one. ThiB 
Mterciae to he performed rapidly. 

134.— Simple Moltiplicatios.— One Fiqubk. 

1. Menial exereUea, — How many are four twos ? five 
throes P three sevens ? six nines ? nine eights P seven fours V 
three twelves P 

2. Slate exemia.~-(a) Take an example of two nnrabera 
of which the product is known ea six twelves. The chiU 
12=10+a ^'*'' *" ^^orapose 12. The teacher to recall 

„ that in addition and subtraction we operate 

lOv 6-ro "" '■'"^ parts in succession. Then proceed to 

TIx~a^J3 show that this ia done also in multiplication. 

— Set forth the operation on the board as in the 

margin, and illustrate by means of beans, or of strokes oa 
tbeboiad. 
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■ (6) Proceed to snch an example as 36x3. Place 90 
36^30+ e beans ia tliree groups, so that each group 

Ox 3=18 ^''*" '^'"''*'° three|rowfl of ten each; place 
30x 3=B0 



457=100+50 + 7 



also 18 leans in Cliree i 
TLen proceed to represent these groups by 
^x a-jjM decomposmg 3S and working it on the board 
an io the margin. Employ other examples until the proceaa 
of operating on the parts ia clear. 

(c) Prepare for ordinary mode. Set down the figures 
gg aa in the margin. Draw attention to the position 
3 of tlie multiplier. Then asii for lie product of 6 
-jg by 3. What ia its value in tens and units V Write 
g(j it down and draw attention to the position of each 

. figure. Then the product of 3 tens by 3. Place 

12? it under the other, and add for the total product. 
Work other examples until the children see that the working 
may be shown by one line, 
{d) Toko a longer example as 457 by 4. Let this be 
given as a test exercise, the teacher work- 
ing it on the board, but the children telling 
him what to do. They will say that 457 
equal 4 hundreds, 5 tens, and 7 units, and 
they will proceed to describe each separate 
operation, then to combine them. The 
close with many examples worked i: 



Ll35,— SiMPia MuLTiPLiciTTON. — Two ob moee Pisurbs 

V m iBE Multiplier. 

^ 1, Preparalnry ilhtstrati(m. — (a) Let the children give 

■ ■•xio^i BO the products of 6, 7, 8, 9, 13, 76, by 10; 

TxlOa 7(1 and the teacher to write them on the board 

18x10=130 as given. Let the children note that thesa 

resnlta are obtained by placing the multiplicand and a ciphei 

to the right of it. 

(fi) Give the same numbers to be multiplied by 20, 30, 

40, 50, and so on. Here it will be easy to make clear that 

6x20= 0x10x2= 80x3 as 20 = (10 X 2), we multiply 

18k60=18x10kS= 130x5 by 20 when we multiply first 

I by ten and then by two. The children knov that -- " 






6 times 20 ara 100, eo twenty times 5 are 100. tbv 
10 proccBS maj tbea be worked out as in the margin. 



100 

L Second i (151. —Multiplication by factors. The process 
S0=e3xia'<2 iu the laat eiaraple may be further illoB 
E0=e3ji 6x4 trated by tskiuR other factora^of 20 and 
other nurahera, and working out the producta- 

3. Tliird step.— Tlie class should now be ready to take 

such eiamplcB as 365 by 25. First it might be worked by 

''"''°™ (^ ^ ^)' ^^^° decomposed and 

5S? .Lo'Jano worked aa in the margin. Then this 

gns ~ xi5 =9ils P'oi^^s* applied in illiiatration of the ordi- 

uajy workiog, the teacher taking care that 

3eg the children see the esseotial likeness between the 

25 two modes. 

1S3S 
730 



4. Fourth gtep. — {SSx&3. In further illufitratioil of Vti9 

436x3 proceaa oC decompoeiog the multiplier, and in 

10 anticipation of money sums, examples may be 

4^01} worked aa in the margio. Till the process ia 

E familiar the class should bo kept to low numbers. 



136.— Simple Division. — Fmsr Ideas of the Prooebs, 

1. Fir»t step. — Division a mode of auhtractioD. Tell a 
lad togive 27 beans in threes to other lada. How does he 
do it ? He takea S from 27, then 3 from 24, then 3 
'^ from 21, and so on till all are disposed of. Now let 
J him count the number of boys. Let the operation be 
g shown on the board aa in the margin. Then put the 
— question, how could we have found out this without 
this actual division ? Follow this np by questions 
^"i^ euch aa— How many are nine threes ? How many 
'"""■ threes in27P Howmany3x8P How many three« 
in24i' 
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B S. Seamd step. — I distribute 20 pence eqaally, giving each 
Id. ; how many reoeived it 7 Suppose it had been 40 pence, 
giving eacli 2d., how raany then? Fifteen marbles are to 
be given equally among three boys: how many will each 
receive ? Eighteen peas are to be placed equally in three 
3)18(6 groups, how many peas in each group? This 
having been done, use it to explain the terms and mode oE 
vorkiog. The number to be divided, called the dividend, ia 
represented by 18 ; the 3 represents the number of groups, 
and is termed the divisor ; tbe 6 the number in each group, 
and as termed the quotient. Work it alao ia the abridged 
„,,„ form. Let the children give each of the terms, 
'— and tell why the 6 ie placed under the 8. G-ive 
many examples to be worked, takiog care that the 
quotient never exceeds one figure. 

3. Tkkd step. — Two figures in the quotient, (o) The 

order of working. Give such an example as aivido 6'6 by 8. 

Set it down and work as in the margin, A few 

^3 30 B's^ip'^ of this sort worked by tlie teacher 

■j^ — will prepare the class for the more convenient 

-- form of working. Leaving such an example 

thus worked on the board, the teacher may by 

it illostrate the ordinary mode of working; and may at the 

3)63( SO same time elicit from the class the value of 

^ J each figure in the quotient. Having done ao 

3 SI lie may proceed to the abridged form, and 

£ elicit not only the value of each figure in the 

^)?? quotient, but its true place in relation to the 

5.^ corresponding figure of the dividend, 

4 Fourth step. — Examples involving analysis. Let the 

eiample given be 762-^6. The children know that 

76-700+60+2, and thus these facts may 

eW'OO he operated on in succession. The chief 

^. ^" thing is to keep before their minds the value 

i^ ^ of each figure in the quotient. Thus, 6 may 

^ be taken out of 700, 100 times ; any more 

42 times not being represented by a figure in 

— the third place. In the same way the value 

0>T62 of each other figure in the quotient maf 

~7 be determined. Then the example may be 

used, as in the previous cases, to illustrato the 

bbridged form. To be followed by many examplea. 
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CHAPTER XI. 

GliAUHAR. 

Grahhab ofTerB a discipline which no other Hnliject of &n 
elementary kind secures. But tliis diacipliue is often lost, 
through mistaking the ohject for which it is taught. Itfl 
office is not to teach correct speech, nor to give the powtr 
of right composition. These things are to be obtainea, the 
former bj associating with people whose speech is accurata, 
the latter from the study of good models, joined to much 
practice. All that can be claimed for grammar in thig 
connection is, that it furoiBheB a standard by which to test 
the accuracy of speech or of composition. Nor can there 
be claimed for it in the common elementary school what ie 
really its office in a higher culture, the thorough maateTV of 
language in its principles and laws, and the discipline which 
this involves. This would require an extent of reading and 
an amount of time that are utterly impossible in Bchoola of 
this class. Its lowest office is to aid learners to gather from 
books all that they contain, and to give them the power to 
master the exact thought intended by a writer in any sen- 
tence. Besides this, it ought to be so taught as to secure 
Borne of that special discipline which the investigation of 
language alone gives. 

It is a difficult subject at best. Especially is it so to 
children from homes where all culture is absent. It differs 
too from the other Bubjecta that have occupied their atten- 
tion in not being presentable in the concrete. Its matter is 
abstruse. Dealing ostensibly with sentences and words, it 
is really dealing with the menta! states of which these are 
the signs. Its subject in language, but language is composed 
of E^mhols, and it is only as the thing signilied becomes ■ 
leahty to the mind that attention to the sign has aujr value. 
The thing signilied is thouglit, and this consists of ideas or 
notions in certain relations. Language espresBes tlieso 
notions snd their relations as formed by the mind. The 
learner of grammar is studying the forms in which these 
notions and relations are set. Hence from the first he hae 
to do with mental distinctions which require nice discrimi- 
nation, and he has to deal wiih tliera through sentences, 
jilirases, and words, which are the nearest approach the sub. 
ject has to the concrete. 

The time when a learner eboold commence the stndy of 



TEE ABT OT T&ACBIHO. 



cannot be begun at a very earlj period with any proapect of 
benefit. No doubt Bome whose opportunities of culture 
havo beeu favourable may take it up sooner than others, but 
b11 need to have made eonte progress in other thiogs, and to 
have made a fair advance in general iateiligenoe. The 
extent to which it should be carried is aSected by ttiis one 
consideration. Language ia a counterpart of a. nation's 
intdiigence, and its grammar in its simplicity or complexity 
will depeod therefore on that. But aa the earlier studies 
of childhood follow very much the order of the nation's 
growth, it would not be demanding too much that it should 
study such grammatical facts and lawa as are exemplified in 
the books it reads in school. If so, there will be laid as a 
basis for future progress those fundamental laws out of 
which all others have grown. 

The method of teaching grammar will be detenninnd by 
the purpose in view. The oldest method, being founded on 
a misconception, is a mistake. It imposes much labour on 
the pupil, aud little on the teacher. To both it is projitlesa, 
and to the former most irksocue. It consists in placing a 
book in the hands of the learner, id which are arranged, iu 
a formal but arbitrary manner, the main facts regarding 
words, in definition and statement, and the chief rules 
relating to syntax. The former are presented in their 
classes, and then the notional words are set forth in 
their infiections. The rules of syntax bring up tlie 
course. These facts, dehnitions, and rules, are to be all 
lodged in the memory. Tliia done, the unhappy pupil has 
to apply what lie liaa thus learnt to the parsing and con< 
etruing of sentences. Where this method is rigidly fol- 
lowed, the pupils are engaged for a long time on work that 
has to them no meaning. From it they get no benetit. 
The only faculty exercised is verbal memory. The whole 
thing ia irrational. Many of the facta and definitions {e.g., 
case, pemon, relative pronoun) imply a previous acquaint- 
ance with the structure of sentences, and are absolutely 
unintelligible ta thoae destitute of such knowledge. It may 
perhaps be granted tiiat to the few whode 5(ny at school is 
long enough, and whoee memory is equal to the prodigious 
feat of retaining all that has been heaped upon it, there 

discipline in the exercise of judgment whiah 

in parsing at length demand. 
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A modificatioD of this method, though esBentiallj' tha 
...me in priociple, has been employed t)y some who hare 
wished their work to be intelligible to their pupils. Teit- 
bookx have been written, wbich, while preserving the general 
features of the older method, have made some important 
variations. The change is to provide exercises in the pick- 
ing of worde out of sentences, and parking them from the 
first. Thus after a definition, or stateroeot of a fact, and 
an illustration to make it clear, there are appended sentences, 
out of which the pupil is to select his examplea, and Co state 
alt he has learnt respecting thetn. This method is a great 
improvement on the older one, inasmuch as it does not tax 
the memory, and it tends to make the inetmction so fu 
intelligent as it enables the pnnil to select and parse words. 
Btill it is open to the objectioo that the method is expository, 
and must to a very great extent be dogmatic. 

Since 1848 a better system of teaching grammar has been 
gradually makingits way in common elementary sch oota. It 
is analytic and inductive. It adopts the sentence asChe unit 
of speech, and it leads the learner to resolve it into ita 
elementary parts, as representatives of elements of thought. 
It sets forward from sentences of the simplest form, as, 
fire burns, snow melts ; and proceeds by gradual additions 
to sentences of every variety, and to the most complex 
kinds. The method is to analyse each sentence as it ia 
introduced, bo as to enable the pupil by a process of induc- 
tion from their offices in sentences to distinguish and 
classify words, to discover the meaning and value of their 
iuflections, and gradually to gather for himself the rules 
which relate to arrangement and government. As the 
course [>roceeda all the main facts of language come under 
review in their natural and logical order ; and when the 
pupils are prepared for them by the necessary induction of 
facts, definitions and rules are given, as precise as the 
subject requires. At every step the pupil is furnished with 
sentences for analysis, embodying the facts he has acquired, 
and he has also to form sentences of bis own on the modal 
of those that have been analysed. 

This method, as practised in elementary schools, is by 
oral teaching without the aid of text-books. Thus it has 
several advantages. It takes the pupil through similar 
tlages and phases of tliongbt, which those must have passed 
tbrougli who lirit attempted to educe from the nsages at 
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laDgnage the mles and laws underlyiDg them. It also 
eaubles the teacher to recognise the fact that na teacher 
can advance faster than hia pupil will let bim, aud thus ba 
can order his own speed by tbe rate of bis flubolar'a pro- 
gress. And further it secures tliat every step is a certain 
and imperishable gain to tlie pupil. 

Aootlier method tries to unite the old and the new. 
Allowing all that can be claimed for the inductive method 
and tbe oral lesson, it is thought that it niukce too greats 
demand on the teacher's time, and does not give to tbe 
pupil BulhcienC opportunities for independent eUbrt. Hence 
texc-books have been provided, in which each lesson in 
analjiiis is fol owed b; the formal setti[ig forth in dchnition 
and statement of the facts about words which the sentences 
hare set forth. This method and tbese books may render 
good Eervice where much of the work is necessarily left 
in the hands of pupil -teach era. 

Sometimea in biue-books the inspectors discuss the rela- 
tive values of analysis and parsing, without sufficiently 
considering, as it seems, that each has a different sphere. 
Analysis deals with notions as set forth by tvords, phrases, 
and compound phrases ; it also deals with clauses in com- 
plex sentences, and with the relations of sentonccs in coot' 
pound forms. It investigates these in their several relations, 
and thus secures, or aims to secure, an apprehension of the 
exact thought intended by the writer. It thus deals with 
things which parsing does not touch. 

Notes of Lessons : — Grammar. 
137.— First Notion op a Sbntencb and its Parts. 

1. Place pieces of lead, iron, and silver before the class. 
Elicit that tbey are metals. Write on tbe board, lead is a 
metal, iron is a metal ; write also, lead is heavy, lead melts, 
BOd other simple sentences. Then take all the sentences in 
which the subject is lead. Tbe class to tell tbe things said 
of lead. Then inquire, what have we been doing ¥ Talking 
about lead. Take other instances, and lead the class to the 
pMnt, that if we wish to talk we must always have some< 
thing to talk abotU. 

2. Now I will give you something to talk about. (SelecV 
■oma object not likely to be known by the claaa.) Talk to 
UwDiabout theictiueumon, Youconuot. W«U,IwaBDaM 
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T do not know what to say. So beEore you can talk about 
atliin^, you must have tiometbin^ to eay about it. 

3. Write on the board, lead ia heavy. How here we have 
something to talk about. Wliat ia it? Lead. We &Im 
have Bomething to say about it. What? "is h«vy." 
Write other eimple aentences, and ehow that this te trae in 
each case. Then proceed to state that when we bsTS 
Bometbing to talk about, and we aay Bomething about it, 
ve make a Eeutence. Each of these on the board is ■ 
aentence. 

4. Write a few Bimple Bentencea on the board. Let the 
childieu Bay in each crbc whet is the tbin^ Rpoken aboDt. 
and then what ia said of it. Tlien teat. What are theae I* 
Bentencea. In aentences how many parta are there? What 
does one part stand for ? The thing of which we ext 
epeaking. What is the other part? What we aay of it. 

138. — Notions of Noun, Adjective, and Veeb. 

1, Ehow a piece of lead. Aek its name. Write name oa 
tho board. Lead the children to distinguish between tba 
thing and the name. The thing is in the band, the name in 
on the board. Show other objects. Get their names and 
write them in a column. In each cose let the children 
distinguish the name from the thing. The children to say 
that on the board there is a column of names. 

2. Place a piece of lead and a piece of wood about the 
same size in the band of a boy. He will aay " lead ia 
heavy." Write heavy on tho board. Compare with the 
name lead. Is this word heavy, a name iika the othersP 
Te!l a boy to bring you the lead^then to bring the beavj. 
Ho can do the one, not the other. What doea the word 
heavy do ? It stands for something that the thing is. Qet 
other words stating qualitica of lead. Write them on the 
board. I want a person to bring me ■ particular thing, what 
Bhall I do ? I may give its name, or I may describe it. If 
I use alt these woi^s that tell me what lead is, what am I 
doing ? Describing lead. Now take Other thinga, so as to 
get such words as aour, bitter, rough, smooth. Then write 
them on the board— as Litter almonds, smooth oil, Bonr 
Tinefar, and let the children see that bitter is a word wed 
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frdesoribe almonds, and bo on. Then write Bontencea as 
oil ia smooth ; and let the children state tliat Eome wordp 
espreBS what a thing is, or may be used in dcecribiog 
things. 

3. Have an iron spoon, place a piece of lead in it, and 
hold it over the fire. Write on the board, lead melts. Ask 
for the name, tlien what does " melts " show. Write other 
sentences, John speaks, a dog barks, a cat mewe, a horse 
neighs. Proceed to elicit from the class that these words 
are not naines, nor do they describe ; they tell of doing, 
they are words of ar.tion. 

4. Write a few sentences, — lead is heavy, lend melU, 
Examine on the parts of a sentence. Let the children see 
that in lead melts something is said about lead, just as in 
lead is heavy something is said of lead. Then melts not 
only tells of action, but also says something of lead. Now 
test whether the children can pick out from sentences, 
naming words, describing words, and woida tbiit say some- 
thing. 

139. — Finer Lesson in Inflection. Ndmbeb. 

1. Write a few sentences,^B dog barks, dogs bark, a bird 
sings, birds sing. Esaniine so as to elicit their knowledge 
of a simple sentence, its parts, and how the parts are 
formed. Apply to these sentencea. 

2. Direct attention to a dog barks, dogs bark, andtbeir 
CifEerences. In what do they difierp In spelling and 

meaning. What is thediflerence in meaning between a dog 
and dogs? How ts this difference shown? Take other 
inatancps. Direct attention to barks, bark. In the second 
the " a " has not been wrilten. How is that ? What have we 
done to these words ? Changed their endings. What for P 
To show a change in the meaning. Take other instances — 
B3 a bird sings, birds sing. 

3. Write a bird fiies, birds fly. What are the changes 
heieP The children will note that the change in the noun 
IB the same as in the former case. What is the change in 
the verb? Give similar instances, the children to state that 
the change in the verb is not always in the same way. What 
are these changes for ? 

4. Writo a man speaks, men speak. Note the change in 
man, men. Examine aa before. Where is the change ? 

ja ^e word, not at the end. Refer to cbange in apeaka, 
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epcak. Like what other caso ? Wbat are these changes 

5. Of what have we been talking P Of changes in epell- 
ing to show a change in meaning. What are the changei 
in nounfi for ? To ilenote the number spoken of. How are 
these changes made F What are tlie changes in the verbs 
for ? To show that there has been a change io the subject. 
How are they made ? What shall we call such changes ? 



CHAPTER XII. 

UOBAL LllbSONS. 

The master of a school has not to deal with intellect only. 
He hm to train children, possessed of a physical and moral 
nature, as well as of intellectual gifts. He cannot deal witlt 
these irrespective of those. It is true he may ignore them ; 
but if so, it will be worse for the work to which he gives 
exclusive regard, and it will be irreparable injnry to the 
children themselves. For a moral training is going on, 
though he may not be controlling it. Constituted U A child 
is, it is impossible to train the intellect alone. Hence the 
misfortnne is that where a master gives all his attentiOQ to 
the intelligence, the moral nature is dwarfed and warped. 
The mistake in neglecting moral culture is similar to that 
of a gardener who carefully cultivates one portion of his 
ground, and leaves an adjoining piece to thistles and weeds. 
A master should clearly understand that the communication 
of knowledge does not lead to greater purity as moral beings. 
In itself knowledge has no such tendency. Alas I too often 
the contrary is the fact ; knowledge and genius too fre- 
quently gild the grossest corruption. But though know* 
ledge IS not the parent of virtue, vice is not therefore its 
oSiipring. Still there ta likely to be a thick moral darkness, 
into which no light can penetrate until the conscience bas 
been irradiated by the Son of righteousness. A master 
should see, too, that where his sole concern is the culture of 
intelligence, he is making ao impression on his pupils that * 
the head is of more importance than the heart, and that such 
pupils going forth into the world would order their career 
by the same vicious rule. 

Under present conditions, masters have many tomptationa 
to neglect the liighest part of their work. Moral training 
doesnotshow. There is no eplendonr about it, Itdoesnotget 
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trumpeted forth. An inapector or an exatniner can measure 
Eomewlmt theworkputrntotheteacliiagof reading, Hpelling, 
ftitd arithtnelic ; but however ekilled ho may be, he can see 
roarvellnasly little of the toll, care, and anxiety that have 
been spent on the other. The growth of tlm is slow, the 
proceae Ib hidden, the previous condition unknown, and the 
work nnapprenialed. Yet, no, not that— tliere ia One who 
knowa — One liaa marked the patience, forbearance, self- 
denial, gentlenesa, generoBitj, kindness, and the arduous, 
perBevering, and no wearying labour to get these amongst the 
pupils, and to train them in noblenesa of feeling, aim, and 
thought, and in love to God and their fellows ; and He 
renders at length to every man according to his work. The 
teacher should fortify himself amidst its difEcultiea and 
temptations by such a consideration as this. He ahould also 
lie Btiraukted by the fact that within that hidden organism — 
a child'e mind— vast powers lie enfolded by which he may 
be connected not only with all that ia noble in human pro- 
gress, but with a higher life, derived from God himeclf, and 
which, developed and fostered here, will run parallel with 
tliat of the Eternal. 

Moral training in school has many siden, and is the pro- 
duct of man; agencies. At present we have to do with one 
of those belonging to the roaster, an important one, vet 
not the most vnhiable. For it is not only the precept, cut 
aver and above all the practice to which he must address 
himself. He must not only form the moral intelligence, 
bnt he must cultivate moral habits. To teach and to reduce 
to practice what is taoght ; to instil moral truth, to lead 
to ita practice in deeds of kindness, sympathy, forbearance, 
and truth, and constant regard (o duty ate the tliinga demand- 
inghiscare. Heoughtto try to secure tlie engrafting of right 
principles, the culture of proper feelings, and the formation 
of moral habits. He who has such aims will need to do 
tnore than teach. He must train. He will mark angry 
, looks, hasty words, acta of teasing or of tyranny, instances 
of seifiehnesB and deviations from truth and honesty, as io 
copying, scratching desks, writing on walls, and the careless 
use of hooks. He will also note deeds of kindness, 
sympathy, forbearance, and reeislanco to temptation. At a 
fitting time he will take up the looks, words, or deeds, and 
30 treat them as to Bwake the sympathy, or enlighten the 
conscience of his charge. In doing this he will direct ntten. 
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tion to the actions and not to the individuals. He will also 
let it be seen tliat he esteomB an act of forgiveness a thou- 
sand times more than the repetition of a hundred texts. Such 
a master will also often sit in jutlgmeot on himself. Hava 
arithmetic, geography, andgramniar driven from hia thought! 
the moral habits hia pupils are forming, and the moral senti. 
meats they are imbibingf Has be punished for a misspelt 
word in a similar way as for a lie P Has he cultivated con- 
acience as much as lie has memory ? He will also, in view of 
the perilous circumstanccti in which his pupils will commence 
theoattleof life, often ask himself wlietlier bis treatment 
is calculated to produce habits of right-doing ? Whether 
he ia fortifying them against the temptations they must en- 
coanter ? And wliether he is aiwaya beeping in view the 
formation of character as his chief aim P 

The mastei who is thus careful about moral training will 
be ever anxious about the moral atmosphere in which the 
children live, and to give a right tone to all the echool 
work. Tliis will be manifested not only by the diligence 
and uprightness which mark the performance of duties, 
by the evident sympathy with whatever is noble and good, 
but especially by t)je general sorrow end distress when ea<iea 
of wrong occur. Such things will be felt aa a comraoo 
misfortune, which every one should mourn over and strive 
to remove. " Our Robert has been very naughty, and we are 
all very eoiry," should be the sentiment awakened by the 
rebuke of a delinquent. The master, too, who is thus form- 
iug the moral atmosphere, will take gre;it pains to point out 
the inseparable connection between deeds and results. 
When a child is suffering from an act of thoughtleasDeas or 
sin, he will point out that these two are always joined. He 
will do BO too when a child feels the pleasure following a 
deed of kindness. 

Moral lessons have for their aim first to inform the mind 
of the nature of duty, thua to enlighten the conscience, and 
thereby to implant principles for guidance in all afiairs. 
In doiog this, instances of conduct, prohibitions of particnlar 
- rules for special deeds, will be the occasions for these 
I. These are to be so treated that the result will ba 
aot merely to prevent or eecure a particular deed, but by 
~ I of it to place a principle in the mind, which should 

a not only in these particular oases, but in many others. | 
a lesson on teasing should not only tend to prevent 
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■nch condnct, but to make the golden rule the living 
principle of the life. This flrat step is the culture of the 
conscience. The conscience always decides by some accepted 
Btindard of duty, and approves or dieapproves accordingly. 
In tbia country it would seem impossible that there can be 
any otber standard than tbe Bible. This blessed book has 
BO flooded oar life, inGtitutioDS, and literature with its light, 
that all Britons — consciouslyor unconsciously — try the moral 
quality of actions by its teaching. It would bo an easy 
tiling to prove that in this country tbero can be no moral 
training apart from the Bible. Here this is not necessary. 
But this one thing may be said, that in tbe training of tbe 
conscience wo need an absolute standard — one from whose 
authority there ia no appeal. And that in this country any- 
thing outside of tbe Bible would be for such a purpose 
like shifting sands. 

Moral leasDUH, to be efEective, must be addressed not only 
to the inteiligence, but to the feelings and sympathy. The 
lesson muat consist of incidents and illustrations drawn 
from the sphere of child life ; these must be graphically 
pictured so aa to take posaesaion of the child's imagination, 
and the main features so delicately yet truly delineated as 
to awaken spontaneously the appropriate feeling. Here a 
iroid of caution. The purpose ia not to get the expression 
of feeling, mncb less to get a formal statement of tbe truth be 
ifl setting forth ; but so to put bis facta, illustrations, and 
incidents, that the feeling will spring forth as a matter of 
course. 

Tlie moral les-son must be tested by its influence on the 
conscience and will. Its prime aim is to lead to habits of 
light action. Children should leave such lessons with a 
fixed determination to do the thing that has been enforced, 
'm to avoid the thing that bos been forbidden. Not that 
'tbey are to be asked to express such determination in worda. 
'■Jt is no duty of the teacher to exact formal vowa, no more 
than it is to get tbe expression of a feeling. He is not to 
•iimulate, where the result might be self-deception or 
' "locrisy. 

loral lessons are best given to gronps where sympathy ia 
most possible. In tbe collective lesson then, there is a 
force which intensiiiee an awakened feeling, strengthens the 
unspoken decision of conscience, and conflrms the determina- 
tion to " eo and do likewise." i 
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1. An incident in Gchoo] life. A boy hnd to open tlie 
loora and prepare roam for an examination. He waa 
rnxioQS. "Wake me early." Why ehoald he care? He 
was in a position of trast. Ofhcra depended on him, and 
he had no right to wsate their time. PuDctoality is tha 
pajnient'of a debt. " Owe no man any thing." 

2. A punctual person — what he valnes. 111., the card 
n the oihce of a auccessf nl Liverpool merchant — " Come at 

the right moment, do your business, then go, for time is 
money." Was he right? " WhalBoever thy handfindeth to 
do, do it with thy might." "Not slothful in bnainess." 111., 
John Wesley and the ten minutes he was kept waiting. 
" How much I could have done in ten minntes ! " "Gather 
Dp the fragments." What does the punctual person value? 

3. The implied promise. School begins cjactly at nine, 
lesson ends at the precise moment fixed. How so i There 
is an engagement to do so. Not formal, not verbal, but 
nevertheless real. Toiid's illustration of the student who was 
never late. He waa truthful. He could bo depended on. 
III., a man offered a written engagement to one who knew 
him. " No, I know your punctuality',*' was the reply. Hia 
word was bis bond. " He who is faithful in that which is 
least, is faithful also in much." 

4. An old picture of Time, a bald head, a lock in front. 
The lesson taught. The proverb, " Take time by the fore- 
lock." Note what the punctual man is likely to he. Never 
in a hurry. Calm in mind, and sufEoient time for all claims. 
Ever ready for all he has to do. III., Lord Nelson's last 
day in England, "To those fifteen minutes I owe all my 

Let our motto be, " Redeeming the time." 

141.— The Latb Scholar and his DAnaeii. 

1. The late boy. Seldom in his place when the school 
begins. Not lata onoe by miechance, but often late. What 
his conduct Ebowa. Befcr to the master's work. Just 
part of it. His careful preparation of a lesson for this 
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boy BB well aa others. He sliows disregard for hia master's 
feeliogs, a want of consideration. But hia coming late in- 
temipta the lesson, gives the mnsler trouble j his conduct if 
unkind. Note Buch a boy at home. Never in time. Care- 
less of others' coovenience. Unpunctualit^ tends to pro- 
dnce selfislincBB. 

2. What else is the late boy? Hecotnealafe, and joining 
his class he diHturbs it, distracts the atteotion, and causes 
loss. Ho is unjust. He deprives others of what is tlieir 
rigbt. Look at bim in class. He cannot join in, and he 
becomes listless, or the master has the trouble to do much 
over again that he may advance with the rest. He thoa 
retards the class, and when the time for the lesson to cense 
has come, they have not had all that was theirs. Of what 
has he been guilty? He has bceu regardless of tho con- 
venience of others, and that is vntind; and he has been 
regardless of the rig)its of otliers, and tbat is unjust. 

3. Folbw such a boy inio the world. He will be the 
canse of loss to others. A lady excused herself, " I am only 
fifteen minutea late." " Nay," was the reply, " you have 
been the cause of the loss of twelve times tifteen minutes." 
Give a case, a piece of work requires the attention of tea 
men. One man is twenty minutes Inte. How much time 
has he lost to the owner ? Hence no one must say that he 
only loses his own time. 

4. The late habit. How it grows. What it loses. Story 
of the two men who had to do work and take it to a railway 
station. One just in time to see the train depart What 
jiad he lost ? He had loBt more than money. What ? Tell 
of George 111. and the npholsterer. What bad Iho man lost 
before he Inst the king s custom P By this coming lute, 
what is in peril ? A state of looseness, of utter worlhleaa- 
jiese. He is sowing daily. What will the harvest be ? 
"Whatsoever a man sowetb, that shall be also reap." 

142. — OBAyQE-PBBL OH THE FoOTFATaS. ' 

J, — 1, Incident observed in a street. A little girl passing 
^ODg the street ancbing an orange, threw the peel on tho 
footpath 1 another little girl saw it, and kicked it into the 
,J!itUr. Why should she do so P 
_g. Incidents, A lady walking in the atreet trod on 
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on his Lead, and treadiog on orange-peel, fell and broke hia 
leg. In each of these cases there wa8 eufTering through 
orange-peel being thrown on the footpath. Why should it 
not be thrown there ? Because we should never do anything 
that may injure othera. " Whatsoever ye would that men 
should do unto you, do ye ivleo unto tbem." 

3. The people who throw orange-peel on the footpath, are 
they to blame 'i Let ua see what they might say. It might 
be that they were ignorant that it was dangerous. Would 
this be a good excuse for a bad actiouP Suppose the person 
could not have learnt better, what then ? But a person is 
ignoraut who might have learnt better. Is ho blameless ? 
The person who might have learnt his duty, and did not, ia 
to blame. 

4. It might be tlioughtleasnesa, or carelessness. What 
ehall we say now ? If a person does harm thoughtlessly, 
what is shown ? Want of consideration fur others. 

II, — 1, Let us now return to the little girl who kicked the 
erange-peel into the gutter. Wliy should she do so ? Be- 
cause we should do aJI we can to prevent evil. 

i. How ? By our esample, Never tlirow ornnge-peel 
where it may injure; never put a stumhiingblock in an- 
other's way ; never, by look or word or deed, do that which 
may hurL 

3. How ? By intervention. When we see evil about to bo 
done, give advice — don't. "Thou shalt not suSer sin upon 
thy neighbour." A little girl, nicely dressed, was seen with 
ber hand on the arm of a dirty, ragged urchin in Lime 
Street, Liverpool. The boy had a stone in his hand which 
he was going to throw. Her persuasive " don't, you may 
hurt some one,'' caused the atone to drop from his hand. 

4. How ? By action. If you see orange-peel on the 
footpath, hick off the slippery ofiender. Bub out the bad 
words. 

143. — Lebsohs eraoESTED bt a Pih. 

1. Value of little things. The value of things not to be 
determined by their size, aoT by their cost. Refer to the 
proverb, "A stitch in time saves nine." Quote, " Becanaeof 
the nail the shoe was lost." Tell of the little boy who 
nved a town in Holland by putting his finger on a, smkU 




mgii which nater was oozing-. Refer to the chance 
hidicg of acnrna hy equirreU, and tlie reGults. 

2. Want of a head. Deaoribe a pin — briglit, straight, long, 
pointed, but headless; therefore of no use. Describe a boy — 
Bliarp, active, with hands and legs, but who acts as if he had 
no bead. All the good things we have of no use to others 
tin lees we ust our heads. 

3. Acroohedpin. Describe one. Try to use it ; difficalt 
to do BO. 'When in often comes out. It cannot be de- 
pended on. Describe a person of crooked ways. Neither 
one thing nor the other. Never knows his own mind. Is 
not etraightforward. He cannot be depended on. Put no 
trust in a person of crooked wa3'B. 

4. A Tvaty pin. When the shaft is rusty it goes throngh 
hardly ; it requires more force, there is more friction. 
The same with a rusty or crusty person. He finds it hard 
to pa9s along. Every one has a hit at him. Some people 
never get along smoothly. They are crabbed or sour, knotty 
or self-willed, full of contradiction, will have the last word. 
We might call them rusty pins. 

5. A blight shaft, a strong head, and a eharp point. 
Pleasant to look at, and does its work effectively. So with 
a bright, genial, good-humoured, ever'Teadj-to-help-yODr 
neighbour sort of boy. 

144.— Life and its Laws. 

1, Instances of cause and effect familiar to children's 
every-day experience. Sunrise and sunset with their varied 
bnes — the constant ebb and Sow of ocean's tide — the arch 
which the eun paints on the clouds whenever it shines 
through the raindrops. Get other instances ; bov; is it we 
expect these things 1 Train out that they are all under 
laws. They obey these laws. Their author is God. Take 
gravitation. Hold a pebble before the class. Ever since 
Its creation it lias been obedient to this law. So with tho 
ocean. So with the earth. So with yon far oS stars. All 
are obedient to law. 

2. Take objects having vita! force. Note the difference 
between the rose tree in their garden, and the pebble that 
lies beside it. The first grows, it puts forth buds that 
open into flowers; it has smtdl tubes through which 

^fhas its food from the soil; it has leaves tliroutjh which 
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it imbibea light and air. Plants have life. Plnnts 
liigher creatures than pebhies. 

3. Proceed to instatioes of nnimal life. Talce some 
differencea between an animal and a vegetable. The 
animal life b. higher one. Now refer to some of the higher 
forma. The delicate system of nerves and brain. The 
feelings and the thought of which they are capable. Infer 
that all obey the laws of their being, doing just aa God has 
willed them. 

4. A higher life still. It is onrs. Refer to some of tho 
more obvious digtlnctions which separate man from the 
lower animals. Then rettr to the Bense of right and wrong, 
to the conscience — to the immortal spirit — to the capability 
of knowing and loying G-od. Tlien refer to the lawa of 
this higher life ; to God's great goodness in mailing them 
known to us in His word ; and to the responsibility which 
reeta upon us, because we have the right and power of 
making a choice. 



145.— Tub Object of Life. 

1. Come with me to the sea-shorB. 

On this hand are the high cliffs, and on the other the 
open sea. Now let as look around ns. Observe this rock ; 
here is something fastened to it, which loolcs as if it wars 
growing there, — just like the articles which grow in oar 
gardens. Then you would think it was a — vegetable. What 
makes vegetables grow ? Sap. And sap is— loaier. Yoii 
Bay water ; then if we were to place the roots of a tree in 
water, it would grow. No, sir. Then sap is more than 
water : sap absorbs from the soil that which will nourish the 
plant. But this is on a rock, not on soil. Well, it is not h 
vegetable. Yet it lives and grows; then :t is an animal. 
Still it looks more like a vegetable than an animal. It is 
the-Qn«iione. 

Now let us leave it, and in siic months or more we will 
return : it is in the same spot ; it has not moved from its 

tilace, and the only difference in it is that it is thicker aud 
arger than it was before. I wonder what it has been doing 
all this timu 7 nothing but eating and drinking. 

Now let us see who lives in this way. I go into a class, 
ud there sits a boy with a vacant eye ; he takes no intMaW 
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in his leaaon. I go six or twelve months after, and he ia 
there Etill, in the old spot ; he haa made no progress. And 
he appeara to think^if lie ever tliicks at all — that he was 
made for nothiog else but to eat, driDk, and sleep. 

i. Now we will take a walk into the garden. I find hero 
an animal wliich I will describe, and then you shall teil me 
its name. It has a beautiful coat and shining coloura ; belt, 
it ia on one flower, then on another; now in tbis garden, 
then in that ; it is never long in one place, and never long 
at one thing. And thus it goea on, day after day, until it 
lies down to die. What ia itP The—huUerJly. 

Now there are two classes of hoys that are mere butter- 
flies : a boy is in this school one week, and in another tho 
next ; be goes from Bchool to ecbool, till he has been at 
every school in the town. And he is taken from every one 
because he does not get on ; be and his parents think that 
it ia the fault of the masters, but you and I know better. 
The real reason is, hs will not work ; he likes thid vagrant 
life,^he ia a mere butterfly. 

Well, this is one class ; now for another, A boy seea 
another boy drawing ; he goes home and begins to draw. 
He sees another boy learning music ; he gives up drawing 
and begins to learn music. That he soon gives up for 
Bomething else ; he tirst stadies one a little, and then 
another a little ;. — now a little algebra, then some grammar ; 
but does not stop long enongh over them to get any goi d out 
of thera, and at the end of bisdays he is no better off than at 
the beginning ; he is a mere butterfly. 

3. Here is another ; look how slowly it crawls along; and 
whever it goes it leaves a mark behind it. What ia it ? 
The — snail. 

Who ia it like ? Here is a boy, — morning comes ; every 
one in the houae ia up but him ; he comes down the last. 
Nine o'clock comes ; it is just on the stroke ; and he's not 
in his place at school ; be is again the last. The dinner- 
time cornea ; all are around the table, but he has not yet 
arrived ; he is again the last, — always after everybody else. 
He has to put a letter in the post oifice, he gels there just 
oa the box is thut. He has to go by the railway train, he 
is there just in time to see the train start oS*. 

If you ask him to meet you at a certain time, he ia sure 
not to be there. If you ask him to do anything for yon, 
he will be so long over it, that when it is done it will be of 
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DO UBS, Ho one can depend on him. He is nothing but s 

He was never in time iu his wliole life, nnd nevei 
will fas unless he greatly alters. I would rather, \>y far, 
have a pig,— for the pig hy eating and sleeping fattens, 
and its flesh is of use after it is dead ; but he is of no nse 
at all. 

4. Now fnr another; we will go to Japan. Look, here 
ore some high rookB ; on their tops are some email shrubs j 
^own here at the foot of the rocks are some men who wish 
very much to get the small branc)ica of those slirubs for the 
sake of tho leaves upon tliem. But the rocka are so steep 
they cannot climb them. 

Now up there among the shrubs are some str.inge-looking 
animale, who arc taking a great deal of notice of these men ; 
they watch them and do whatever the men do. Now the 
men break a brancli and throw it up ; and they break the 
branches and throw them down; they just do what they 
see others do. 

Or, here is a man travelling with a pack on his back ; he 
is tired, and goes to lie under a tree to sleep. But first 
Ije takes a nightcap out of a bundle of them ; when ha 
awakes he finds his nightcaps gone, and on looking up he 
sees a number of these atiange animals, each with one of 
his uighicapa on. The man takes his nightcap off and 
throws it at them ; and they talta off tiieirs and throw them 
at him ; they just do what they see others do. 

Now look at this lad. I have given out a sum ; and, 
instead of doing it himself, he looks over his neighbour's 
slate, and does just what he sees him do. Or, I give a word 
to write, and, instead of trying himself, he copUt from his 
Deighbonrs ; he does what others do. 

He goes to a shop, perhaps to buy a book to write in. 
One is shown him, which will do very well for what he 
wants. But he has a companion with him who has already 
bought one ; and he asks tf this is like his. And if it is 
not, he will not take it j he can never do anything unless 
some one has done it before. He is a mere imitator; 
nothing more than a monkey. 

6. Let Ds take another walk in the garden. Look here at 

liis curious little house — a house without windows. I see 

_ door, but no windows. As we approach we bear a hum. 

JSov, then, we shall find what we have not found before, 
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*omo Teal worlterH. What are they ? The beea, and this 
bouEe ia their hive. Sut atup ; let oa pe^p ia ; here are 
some in tlie bouse who do cot work, ao that tLe hive con- 
tains two claEaes, the workers and the eaters. 

It is 80 with our gallery. Here ia a boy listening to all 
his neighbour says, aod aayicg it. His neighbour thinks 
out a point ; he only repeats it. The one is a worker ; the 
other, ])oor fellow, only &□ eafer. 

6. Now we will take a voyage. Our ship moves nobly 
along over the waves of the great Pacific Ocean. Aa we 
move along we paea many groupa of islands abound- 
ing with cocoa-nuts and bread-fruit trees; and they have 
many inhabitants. How did these islands get there? Let 
ns stop our ship, descea'l into a boat, and look into the 
water. See, here are myriads of little creatures all busily 
at work. They are the coral insects ; they are working for 
otbers. And the people who live in these islands are in- 
debted for all they have to the little coral insect. 

An old man was one day planting some trees, when one 
said to him, " Why do you wort thus ? for you will never 
live to eat the fruit." "Oh," said he, " I am working not 
for myself, but for others." 

Which of all these charactera do you like the best ? The 
last. We had first the Anemone, then the Butterfly, then 
the Snail, then the Monkey, then the Bee, and then the 
Coral Insect. And of all theae you would rather be the 
coral insect. 

The coral insect leaves the world better than he found 
it. And I hope that many of you will leave the world 
better than you fo-md it ; but if you would you must work. 
You must be at it with all your might, and at it all your 

Let this be the object of your life, to leave the world 
better than you found it. 

146.— CouBTEBT— " Bb Ooubtkods." 

Give incidents. Tell of boy of obliging ways, making 
request in a pleasant, resj^ectf ul manner, thanking for reply. 
IncidEDt of a boy needing a alate, book, or pen — not 
snatching it, but asking— how ? Notice boys wlio leave 
desks, some carefully, not wishing to disturb or to attract 
attention. Befer to boys entering or leaving schoolroom, 
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meeting teaohers or achoolfellowa in Btrcet, and their 
courteous how and pleasant etnile. Wbat theee iDcidentiC 
bIiow ? Good mannere, politeoeas, courteay. 

Notice wliat is BometimeH mistaken for good nanDers. 
All outside, mere form and coremouy. Utterly worthleaa 
aud dangerous. Has the canker of a. lie. 

Show that tme courtesy ii< natural, not artificial, 
try to appear courteoua is lo defeat uur purpose. There 
must be uncoDScioiis intention. 

Courtesy conHi4erB the feelings of others. Not only kiod 
in reality but in form. Abaniethy Bouglit to for his skill— 
rudely lacerated feelings. True courtesy implies Si " 
restraint and tnct. The art of doing agreeable things i 
pleasant way. The French boy courteous who thanked 
another for asking him the way. True courtesy no sacrifica 
of dignity or manlinesB, " I will not be outdone in good 
manners by a slave," said Washington, " Why bow to 
that poor man ? " was asked of a Christian gentleman. " I 
copy my Master's example, and seek his approval," was tho 
reply. " Inasmuch as ye did it to one of the least of these, 
ye did it unto me." 

Want of courtesy, to what traced ? Often want of 
sympathy, or of delicate perception. SometimcB utter self- 
legard. Give tha tdIb^ cultivate yo\ii hcarL 
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